Rn... Pes 


D71683 


98 


INTERFACE ICS 
AD558 775p 
ADS61) _ £20 
AD7581 1250p 
D0M8131 —-275p 
DP8304 250p 
0S3691 300p 
0S8835 200p 
0S8836 150p 
0S8838 225p 
MC 1488 55p 
MC 1489 5Sp 
MC3446 —-250p 
MC3480 850p 
MC3486 = 500p 
MC3487 

75107 

75110 

75150P 

75154 

75182 

75365 

75451/2 
75491/2 
81LS95/96 
81LS97/98 
81LS120 

8726 

8728 

8195/96 
8197/98 

9601 

9602 

9637AP 
ZN425E-8 
ZN426E-8 
ZN427E-8 
ZN428E-8 


CRYSTALS 
1OOKHe 
200KHz 
IMHz 
1 OO8MHz 
1 843MHz2 
1 89MH- 

2 OMHz 

2 457MHe 
3.276MHe 
3.57945MHz 
4 0MHz 
4.19MHe 
4.43MHe 
5.068MHz 
6 OMHz 

7 OMHz 
8.0MHz 
8.867MHz 
10. 7MHz 
15 OMHz 
17.7MHz 
18MHz 
24.00 MHz 
26.690MHz 
27.145MHz 


LINEARI.Cs 
AD7581 £14 MK50398 
AY1.5050 99p MK50Z240 
AY3-8910 350p ML920 
AY3-8912  625p MM57160 
AY5-4007D0 600) NE531 
CA3019 80p NES55 
CA3028A = 120) ~—Ss NE5S56 
CA3046 NES64 
CA3080€ NES65 
CA3086 NES66 
CA3089E NES67 
CA3090AQ NES71 
CA3130€ NE5534A 
CA3140€ RC4136 
CA3160E S566B 
CA3161E SAA 1900 
CA3162E SAD1024A 900p 
CA3189E SPO256AL2 £12 
07002C SL490 350p 
DACO800 SN76477 4450p 
DACO808 TA7205 90p 
HA 1388 TAAS5O 50p 
ICL7106 TAAG21 275p 
ICL8038 TBA641BX1 400p 
LF351 TBA800 80p 
LF356P TBAB10 100p 
LM10C TBA820 
LM301A TBAQ50 
LM308N TC9109 
LM310 TCA210 
LM311 TCA220 
LM318 TCA440 
LM319 TCA940 
LM324 TDA1004A 
LM339 TDA1008 
LM348 TDA1010 
LM358P TDA1022 
M377 TDA1024 
LM380 TDA10348 
LM381AN TDA1170 
LM386 TDA2002V 
LM387 TDA2020 
LM389 TLO71/81 
LM393 TLO72/82 
LM394CH TLO74 
LM703 


74LS299 
74LS321 
74LS323 
74LS324 
74LS348 
74LS352 
74LS353 
74LS363 
74LS364 
74LS365A 
74LS367A 
74LS368A 
74LS373 
74LS374 
74LS375 
74LS377 
74LS378 
74LS330 
74LS393 
74LS399 
74LS445 
74LS540 
74LS541 
74LS610 
74LS612 
74LS626 
74LS628 
74LS640 
74LS641 
74LS642 
74LS643 
74LS644 
74LS668 
74LS669 
74LS670 
74LS682 
74LS684 
74LS687 
74C SERIES 
74C244 160p 
74C245 180p 
74C373 160p 
74C374 160p 
4000 CMOS 


40108 
40109 
40110 
40114 
40244 
40245 
40257 
4502 
4503 
4507 
4508 
4510 
4511 
4512 
4514 
4515 
4516 
4518 
4519 
4520 
4521 
4526 
4527 
4528 
4531 
4532 
4534 
4536 
4538 
4539 
4541 
4543 
4553 
4555 
4556 
4557 
4560 
4566 
4568 
4569 
4572 
4583 
4584 
4585 
4599 
4724 
40014 


MEMORIES 
1802CE i 
2650A 
6502 
6800 
6802 
6809 
INS8060 
8080A 
8085A 
8088 


650p 
1200p 
350p 
225p 
250p 
650p 
1100p 


2516 
2564 
2708 
2716 
2532 
2732 
2716(300nS) 
2732(300nS) 


2764 


MODULATORS 
6MHz UHF 3375p 
8MHz UHF _450p 

UARTS 
AY 5-1013P 
AY 5 1015P. 
1mM6402 
TR1602 
COM 8017 


4816AP 3 
5101L 


300p 
300p 
360p 
300p 
300p 


CRT 5027 £18 
CRT 5037 £18 
CRT 6545 900p 
MC6845, 650p 
MC6847 £10 
SFF96364 

EF 9365 700p 
EF 9366 74C922N___42 
TMS9927 TELETEXT 
TMS9928 

TM $9929 


CHARACTER GEN. 


RO-3-2513U.C. 750p 
RO-3-2513L.C. 700p 
SN74S262AN £10 


74LS00 
74LS02 
74LS03 
74LS04 
74LS05 
74LS08 
74LS09 
74LS10 
74LS11 
74LS12 
74LS13 
74LS14 
74LS15 
74LS20 
74LS21 
74LS27 
74LS30 
74LS32 
74LS33 


SAAS030 

SAA5041 £16 
SAA5S050 £9 
EF9340 700p 
EF9341 700p 


Z80AP10 

ZB0CTC 250p | COMBI16 

280S10 1/2/3. £9 mc14ai1 
LOW PROFILE DIL SOCKETS BY TEXAS 

8 pin 9p 18pin 16p 24pin  24p 

14pin 10p 20pin 18p 28pin 26p 

16pin 1p 22pin 22p 40pin 30p 


JUMPER LEADS 


WIRE WRAP SOCKETS BY TEXAS 
8pin 30p 18pin 50p 24pin 70p 
14pin 35p 20pin 60p 28pin 80p 
16pin 40p 22pin 65p 40pin 100p 


EURO CONNECTORS 


74LS37 
74LS38 
74LS42 
74LS47 
74LS51 
74LS55 
74LS73 
74LS74 
74LS75 
74LS76 
74LS83 


40085 
40097 
14411 
14412 
14433 
14495 
14500 
14599 
CD22100 
CD22101 
CD22102 


LM710 
LM711 
LM733 
LM741 
LM747 

“| LM748 
LM1011 
LM1886 
LM1889 
LM2917 
LM33900 


TLO83 
TLO84 
TLOS4 
TL170 
TMS1601 
UAA170 
ULN2003 
XR210 
XR2206 
2ZN414 
ZN419C 
ZN424E 


24" Ribbon cable with DIP Headers 

14pin 16pin 24pin 
SingleEnd 145p 1165p 240p 
Double End 210p 230p 345p 
24°’ Ribbon cable with sockets 

20pin 26pin 34pin 
SingleEnd 160p 200p 280p 
DoubleEnd 290p 370p 480p 
24”' Ribbon cable with edge conn 

20 way 34way 40way 50way 
SingleEnd 275p 525p 600p 650p 
24°’ Cable with 25 way D Connector 


40 pin 
380p 
540p 


40 pin 
300p 
525p 


Socket 
350p 
400p 


DIN 41612 2 - 32-way 
angled 2 - 32-way 
angled 3 « 32-way 
(for 2 « 32 way specify a + bora +c) 
DIN 41617 21-way 
DIN 41617 31-way 
DIN 41612 

2-32 way St. Pin 

2-32 way Ang. Pin 
3-32 way St. Pin 

3-32 way Ang. Pin 


ZN425E 
ZN426E 
ZN427E 
ZN428E 
ZN429E 
ZN450E 30p 
ZN459 : 
ZN1034E 

ZN1040E  670p oe 


ZNA234 850p 
Z2NA134 


74LS85 
74LS86 
74LS90 
74LS92 
74LS93 
74LS96 
74LS 107 
74LS109 
74L$112 
74LS113 
74114 
74LS$122 
74L$123 
74L$124 
74LS 125A, 
74LS126A 
74LS132 A 
74LS133 5v 
74LS 136 6v 
74LS 138 8v 
74L$139 i2v 
74LS145 lov BC183/L 
74LS147 18v BC184/L 
74LS148 24v iP BC212/L 


100mA +ve BC213/L 
74.8151 Sv 78L05 30p 79L05 BC214/L 
74L$153 12v_ 78L12 30p 79L12 BC327 
74LS154 15v 78L15 50p 79L15 BC337 
sre 13s BC338 «5p 
74LS156 BCa7y «On 
74LS157 Bc516/7 36p BY’ 
74.8158 BC547B tap BF NB 


74LS160A 
yaLeieia Transistors for all Elektor 
projects stocked. 


74LS 1624 
74LS 163A DIODES 
BY127. 12p 


74LS164 

74LS165A OA47 9p 

74LS 166A Oag0 9p 

74LS170 OAS1 Sp 

74LS1734 Oags 9p 
0A200 9p 


74LS174 
OA202 -10p 
74LS175 INQ14 


74LS181 IN4148 4p 
74LS 190 IN4001/2 
74LS191 1N4003/4 
74LS192 1N4006/7 
74LS193 IN5401/3 
74LS194A 1N5404/7 10A100V 180p 
74LS 1954 1S920 10A400V 200p 
74LS 196 PCB MOUNTING 
74LS197 DIL RELAYS 


74LS221 

74LS240 6vDC 100R coil 

74LS241 SPDT 2A 24v DC 
120v AC £1.60 


74LS242 

74LS243 12v DC 400R coil 

74LS244 SPDT 2A 24v DC 

74LS245 120v AC £1.60 
12v DC 


74LS247 
270R coil 


74LS248 
SPDT 10A 24v DC 


74LS249 
74LS251 230v AC £2.25 
12v OC 


74LS253 
200R coil 


74LS256 
74LS257 DPDT 5A 24v DC 
230v AC £2.25 


74LS258 
DIL REED RELAYS 


74LS259 
74LS266 

5-10v DC coil 
0-54 SPDT 


MIN. D CONNECTORS 
Qway 15way 25 way 
MALE 


Male 500p Female 540p 


IDC CONNECTORS 
10 way 20 way 26 way 34 way 40 way SOway 


COUNTERS _ faNbeesd 


LM3911 
74C925 400p 
74c926—sis€S | WM13914 


74C928 6600p _| LM3915 
ICM7216B 2000p | LM3916 
ICM7217A 850p | LM13600 
MK50398N 750p | MB3712 


104 MC1310P 
ZN1040E 6 70p MC1458 


MC1495L 
MC1496 
MC3340P 
MC3401 
MC3403 
MF10CN 
VOLTAGE REGULATORS 
Fixed Plastic TO-220 


solder 80p 
angled 150p 


105p 
210p 


FEMALE 


160p 
215p 


160p 


145p 175p 200p 220p 235p 250p 


125p 150p 160p 190p 200p 105p 


165p 


solder 
angled 
hood (top/ 
side entry) 90p 85p 90p 
25 way Centronix Type Conn. 

37 way Centronix Type conn. 

IDC 25 way plug 385p Socket 450p 


KEYBOARD EXPERIMENTOR 
MPSA12 30p 2N3055 35p SWITCHES BREADBOARDS 


TIP29C © 40p_-—« 2N3442_— 1140p} Sq. Switch 50p 
TIP31B 40p aa eee too| Digitast 75p 
TIP31C SOP 343973, 200p| Mini Digitast 75p 
TIP32A/C 75p Specify Colour 


2N3819 20p 
Tip32c. = SOp 
rip33c. «7p «= 3N3820 40 | Val VO HUMIDITY SENSOR 
BL 30 HR COIL 


2N3866  90p 
TIP35C 1150p 
TIP36c160p © 2N3904/6 5p 

MINI ORGAN IC SAA1900 
VERO BOARD 


TIPaiC 5p NSaae 405 

TIP42A = SOP -2N5457/8 30p 

Us ae (COPPER CLAD) 
2.5" x5" 90p 
2.5" x 3.75" 80p 


2N5459 -30p 
TIPa7 90p 2N6027 30p 
TIPS4 160p 
MICRO BOARD 
Single Eurocard £3.80 


p 3N128 1120p 
TIP2955 60p 3N140/1 120p 
TIP3055 60p 40673 75p 
2N2160 295p 40871/2 100p 
Double Eurocard £5.25 
Plastic LOGIC PROBE KIT 
4 0) 

6A 400V 70p |_ELEKTERMINAL KIT 
6A500V 90p 
8A.400V 75p HOUSEKEEPER 
8A 500V 95p Full Kit as described in May Elektor 
12A500V 105p Sockets for all |.C.’s 2K Prog EPROM 
£55+£1p&p 


200p 
290p 
195p _240p 320p_340p 
MJ2955 390p 2N2219A 
MJ3001 225p 2N2222A 
MJE2955 130p  2N2484 
2N2646 
MJE3055 70p 
MPF102 30p 2N2905A 
MPF103/4 30p 2N3053 
MPF105 30p 2N3054 


BC107/8 
BC108/9 
BC109/C 
BC140 
BC141 
BC160 
BC161 
BC177 
BC179C 
BC182/L 


£6.00 

£1.50 
£16.00 
Vero Wiring Pen £3.40 
Wire Wrapping Tool £4.70 
Veropins (100/pkt) 50p 
Spot face cutter £1.30 
Pin Insertion Tool £1.80 


BF257/8 

BF259 
ton 8F337 
BFR80/81 
BFY50/51 
LM309K BFYS2 
LM317T 
LM323K 
LM723 
78GUIC 
78HOS 
78HGKC 


LM350T 
78MGT2C 
79GUIC 
79HGKC 
78PO5 
RC4195NB 
TL494/7 
OPTO-ELECTRONICS 


40p ORP60 
OcP71 250p ORP61 
ORP12 90p TIL78 
TIL32 55p 
OPTO-ISOLATORS 


130p TIL111 
160p TIL112 
150p TIL 113 
190p TIL116 


225p 


1A50V—-19p 
1A100V 20p 
1A600V 30p 
2A50V 30p 
2A100V 35p 
2A400V 45p 
3A200V 60p 
4A100V 95p 
4A400V 100p 
6ASO0V 80p 
6A100V 100p 
6A400V 120p 
8A100V 150p 


1A50V 70p 
5A400V 50p 
8A 600V 140p 
164100V200p 
C106D 45p 


£12 


2N5777 £50 + 70pp&p 


2N3525 130p 
2N4444 140p 
2N5060/4 40p 


16ASO00V 130p 
T 2800D 130p 
T1206D 50p 

T1226D 70p 
2.7V-33V 


OOMW gp RAMS, 
1W 15p 4116L-20 80p 


JUNIOR COMPUTER KIT 
All Junior Computer Extension Boards available 
JUNIOR COMPUTER BOOK: 1£4 2,3&4£4.50ea 
TV Games Extension boards available. 
ELEKTERMINAL KIT £50 (plus £1 p & p) 
TELETEXT DECODER KIT £85 (plus £1 p & p) 
(Decoding Board and Keyboard Elektor Nov. 81) 
Reprint of Teletext articles £1.25 (plus large SAE) 
PROGRAMMED EPROMS 
2 X 2716 Intelekt Chess ea £8 
2716 TV Games £8 
71301 Elekterminal £7 
2716 Disco Lights £8 
82S23 Interface £5 82S23 Freq. Counter (IC3C4) ea£5 
2716 Housekeeper £8 2716 Talking Dice £8 
PCBs for most Elektor Projects available 
SEE OUR FULL PAGE ADVERT IN THIS ISSUE FOR DETAILS ON 
BBC COMPUTER, PRINTERS etc. 


PLEASE ADD 40p p&p & 15% VAT 


(Export: no VAT, p&p at Cost) 
Orders from Government Depts. & Colleges etc. welcome. 


ILD74 
MCT6 
MOC3020 


MSC2400 Power Supply 1-8A 8V 


suitable for the Housekeeper 
£7+£1.10p&p 


£86 plus£1lp&p 


0.125" 
TIL220 Red 
TIL222 Gr 
TIL228 Ye 
Rectangular 


0.2” 
10p TIL209 Red 
12p TIL212 Ye 
15p TIL211 Gr 

LEDS (R, G, Y) 

DISPLAYS 

NS85881 
TIL311 
TIL312/3 
TIL321/2 
TIL330 
7750/60 
BARGRAPH 
DRIVERS 
9368 
9370 
UDN6118 
UDN6184 


(p & p/book 70p) 


DL 704 

DL 707 Red 
OL 707 Gr 
DL 747 Red 
DL 747 Gr 
FND357 
FND500 
FNDS507 
MAN3640 
MAN4640 
MAN6610 


Junior Computer 

2708 Basic £8 
2716 Tape Management £8 
2716 Prog. Management £8 


74LS273 
74LS279 
74LS283 
74LS293 


Trecunomatic Lip 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 
305 EDGWARE ROAD, LONDON W2 


2114L 
2716 (+5V) 
2532 


80p 4116-2 
250p 4164-2 
350p 6116P—3 


£2.25 


Detailed Price List on request. 
Stock items are normally by return of post. 


Standards 12 Telegraphy Codes 
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Micro-computer- 
IC’s 2 


PROMs (Programmable Read Only Memories) are used to store binary coded infor- 
mation, chiefly in micro-computers. They can be programmed in a simple manner 
by means of a suitable programming equipment. Simply, this means that in this 
procedure some diode paths on the integrated circuit are broken, others are left 
intact. The resulting information is permanently imprinted and cannot be altered 
by the computer or user. PROMs are used for a variety of purposes and are avail- 

| able ina multiplicity of versions. They are, for instance, found in Data Operating 
Systems, Character Generators and BASIC Translators in micro-computers. As 
PROMs cannot be erased, types with large storage capacities are generally only 

| used in industrial applications. ‘Small’ PROMs can be used with advantage as 

| replacement for ‘wired’ logic in certain digital circuits. PROMs are manufactured 

in bipolar technology. 


LED Driver for 
Light Spot Displays 


Linear ICs 8 


alelator infocard 86 


Integrated circuit UAA 170 
contains all the necessary 

| electronic control circuits 

| for 16 LEDs. The resulting 

) display takes the form of a 

| moving point of light and is 
/ therefore suitable for use in 
tachometers, radio receiver 
| dials, and so on. 


| The voltage between pins 

| 12 and 13 determines the 

. voltage necessary for a 
smooth transfer of power 
from one LED to the next. 
The resistance between 
pins 14 and 16 determines 
the brightness of the LEDs. 


Supply Voltage:11V...18V 
Technical Data at 12 V: 
Current Consumption 


| without LEDs: 4mA : . 
with LEDs: 29 mA 

| Reference Voltage at 

| Pao Input nee oN UAA 170 has linear characteristic 


(pins 11, 12, 13): 6V UAA 171 has logarithmic characteristic 


elelator infocard 84} Standards 12 Telegraphy Codes 
CCITT CCITT CCITT 
nr. 2 Rec, 342 Rec. 476 
carriage return ee Ce 
line feed — { o[1fololo | ijol1{ifolfolo | ofoli{1folaii 
letter transfer t[afiafata [ofofolia[ififo [of1fola{ifo[a| 
jnumerals/punctuation marks | 1 1[0 4) 4 011/0;0 1{1|0 O) Ua Ot ay 1 0 | 
space ofo[1fojo | 1[1 On ojo/o o/o|1 1/4 | 
not used 7 | ofofofojo | ofojofoj1i1]1 | olito tloprn 
[repeat request (RQ) 0} 1 ijo}1 0|0 0 i ea O10 1/1 
idle time alpha 0o;/1;0/1;0/;0/1 AEA AO O|0 
idie time beta o{1[0;1{/1!/ofo | 1[1[ojo afate 


CCITT Code no. 2 (formerly baudot code) is used in teletype communications. 
Where it is essential that the transmission is free of errors, a 7-bit code is used. The 
CCITT 342 Code is used in duplex traffic in TOR (= Telegraphy or Telex Over 
Radio) communications. In simplex TOR communications, CCITT Code 476 is 
used. 

CCITT = Consultative Committe for International Telegraph and Telephone. 


RTTY = abbreviation of Radio TeleT ype. 


PROM’s: 
Terminal Layout | 


Micro-computer- 
IC’s 2 


74S288 82823 82S123 


748188 


32 x 8 bit pei? 18@ 256 x 4 bit Agi 
+=45V Dy2 15 CE +=45V Ag 2 steed 
DO... D7 = Data Output O23 eke: D@...03=Data Output *%4% eel 
AG... A4= Address Input sea es A®... A7 = Address Input “34 eee 
CE = Chip Enable Dee ®  CEy, CEQ =Chip Enable “0” 4 of 
1 1 

A27 10 D2} 

—8 9 03) 


25088 25089 | 828180 | 828181 25084** | 25085* 82S184** |82S185* 


1 
1024 x 8 bit . 2048 x 4 bit 

+=+5V 3 22 Ag 
AQ... AQ = Address Input Aas? 21 CE 
= A3 § 20 CE2 

D@... 07 = Data Output feck 
CE;,...CEq4= Chip a ° 19 CE3 
Enabie 1 F 18 CE 


+=45V al 
A@... AQ = Address Input a sat 
D@... D3 = Data Output ne - "1 
CE = Chip Enable Ag 4 
Ag 5 
Ay 6 
A2 7 | 
* high impedance “°° | 
9 } 


** Open Collector 


LED Driver for 
Light Band Displays 


DO4s | 


| 


J | 


Integrated circuit VAA 180 The voltage between pins Supply Voltage: 10 V...18 V 
contains all the necessary 3 and 16 determines the volt- Technical Data at 12 V: 

electronic control circuits age necessary for a smooth Current consumption | 
for 12 LEDs. The resulting transfer of power from one without LEDs: 5.5mA 
display takes the form of a LED to the next. The level with LEDs: 45 mA 
variable strip of light which of voltage at pin 2 determines Maximum Input Voltage | 
makes it suitable for use as the brightness of the display. (pins 3, 16, 17): 


thermometer, S-meter, 
(peak) programme meter, 
and so on. 
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SCIEKTON eer in ss oecene deacaus alae aren veces ORC een 


OMEKGY IMCLEH «re 5 Fs cce dere eesewe se Graduate and aneea es ole Gadus emia 2a 
Our follow-up to last month’s watt-meter, which enables you to keep an 
eye on the energy used by one or more appliances and on the effect of 
your energy-saving measures. 


switching channel for radio control ..............0eeaeee 
Proportional radio control systems are readily available to modellers 
today. This article describes a switch which offers the possibility of 
controlling five non-proportional functions over one channel. 


RUN (OCOD Gr Fee 8 sriie, ose cores sys ae stece ccd ee 
Last month we published an article on a morse decoder; now we turn to 
an instrument for converting teletype signals to logic 1s and Os which can 
be fed to a microprocessor and displayed on a screen. An EPROM with 
the required program is available. 


electronic aerial switch ......... 00 cccecececccecrccuces 
A simple but effective method, using PIN diodes, to switch from one to 
another of a number of aerial inputs without introducing losses in the 
signal paths. 


spectrum display ........ 0c. cc eee e cece ecccceunuatees 
An interesting instrument which offers Hi-Fi enthusiasts (and other 
listeners) the opportunity to see what is really coming out of their am- 
plifiers on a 10-column, 140 pixel fluorescent display. The audio range of 
16... 23,000 Hz is displayed in 10 octaves. The spectrum display can be 
used with any existing audio installation. 


maestro: (part: 2) 4 et: sic.c.s ee velars cists wn saya a eeeepertie ba arene a ae 
The conclusion of this versatile infra-red remote control originally devel- 
oped for our Prelude project but which can be used with a variety of 
other equipment. 


video effect generator .......... 0c eee e eee e en eaees 
This article describes ways and means of obtaining images on your 
television screen which are strongly reminiscent of trick photography. 


morse and radio teletype (RTTY) ............ cee ueeaees 
This article describes the principles of morse telegraphy and RTTY oper- 
ation in some detail. Not only advanced radio amateurs and listeners but 
a host of others interested in the captivating hobby of listening to morse 
and RTTY messages on short wave radio should find many points of 
interest. 


APPliCaton . o2eeec ks sycdisere, Aycta-s dee vs. a Sone eos Ree eects 
Fluorescent display system which can be driven directly by a computer 
and yet uses only one integrated circuit. 


"LL: Ud 42) Seems ate oR ee Ree en a mS Rese om MME A nn 8, : 
SWITCHDOANE ciccenahir nd as. cee eerenee eters arnt eee ces es 
EPSiservice to state as ees sae Ge cle Stace et Stee eee 


ACVENTISENSHNGEX 3.55.0 cate, cece Pate cae cae ee ane 
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As LEDs have now been 
commercially available in 
red, green and orange/yellow 
for some time, they are found 
in many electronic appli- 
cations. None the less, our 
front cover does not mean 
that we have gone into the 
miniature traffic light 
business. What is shown are 
the ‘signal trafficators’ used 
in the Radio Teletype 
decoder featured in this issue. 
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What is 10 n? 
What is the EPS service? 


What is the TQ service? 
What is a missing link? 


Semiconductor types 
Very often, a large number of 
equivalent semiconductors 
exist with different type num- 
bers, For this reason, ‘abbrevi- 
ated’ type numbers are used in 
Elektor wherever possible: 
@'741' stand for vA 741, 
LM 741,MC 1741,MIC 741, 
RM 741,SN 72741, etc. 


e ‘BC 107B’, ‘BC 237B', 
‘BC 547B’ all refer to the 
same ‘family’ of almost 
identical better-quality 
silicon transistors. In 
general, any other mem- 
ber of the same family can 
be used instead. 


BC 107 (-8, -9) families: 

BC 107 (-8,-9),BC 147 (8,-9), 
BC 207 (-8,-9), BC 237 (-8,-9), 
BC 317 (-8,-9),BC 347 (-8,-9), 
BC 547 (-8,-9),BC 171 (-2,-3), 
BC 182 (-3, 4), BC 382 (-3,-4), 
BC 437 (-8,-9),BC 414 


BC 177 (-8,-9) families: 

BC 177 (-8,-9),BC 157 (-8,-9), 
BC 204 (-5,-6),BC 307 (-8,-9), 
BC 320 (-1,-2), BC 350 (-1, -2), 
BC 557 (-8,-9), BC 251 (-2,-3), 
BC 212 (-3,-4),BC 512 (-3, 4), 
BC 261 (-2,-3), BC 416. 


Resistors and capacitor values 
When giving component 
values, decimal points and 


large numbers of zeros are 
avoided wherever possible. 
The decimal points is usually 
replaced by one of the fol- 
lowing abbreviations: 


p (pico-) = 1072 
n (nano-) = 10° 
pw (micro-) = 10° 
m (milli-) = 103 
k (kilo-) = 10° 
M_ (mega-) = 10° 
G (giga-) = 10° 


A few examples: 

Resistance value 2k7: 2700 2. 
Resistance value 470: 470 2. 
Capacitance value 4p7: 4,7 pF 
or 0.000 000 0000047F... 
Capacitance value 10 n: this is 
the international way of 
writing 10,000 pF or .01 uF, 
since 1 nis 10° farads or 
1000 pF; 

Resistors are % Watt 5% carbon 
types, unless otherwise speci- 
fied. The DC working voltage 
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of capacitors (other than 
electrolytics) is normally 
assumed to be at least 60 V. 
As a rule of thumb, a safe 
value is usually approximately 
twice the DC-supply voltage. 


Test voltages 

The DC test voltages shown 
are mesured with a 20 kQ/V 
instrument, unless otherwise 
specified. 


U, not V 

The international letter 
symbol ‘U’ for voltage is often 
used instead of the ambiguous 
'V'.'V' is normally reserved 
for ‘volts’. For instance: 

Up = 10 V, not Vp = 10 V. 


Mains voltages 

No mains (power line) volt- 
ages are listed in Elektor cir- 
cuits. It is assumed that our 
readers know what voltage is 
standard in their part of the 
world! 

Readers in countries that use 
60 Hz should note that 
Elektor circuits are designed 
for 50 Hz operation. This will 
not normally be a problem; 
however, in cases where the 
mains frequency is used for 
synchronisation some modi- 
fication may be required. 


Technical services to readers 

@ EPS service. Many Elektor 
articles include a lay-out fora 
printed circuit board. Some — 
but not all — of these boards 
are available ready-etched and 
predrilled, The ‘EPS print 
service’ in the current issue 
always gives a complete list 

of available boards. 

@ Technical queries. Members 
of the technical staff are avail- 
able to answer technical 
queries (relating to articles 
published in Elektor) by tele- 
phone on Monday's from 
13.30 to 16.15. Letters with 
technical queries should be 
addressed to: Dept. TQ. 
Please enclose a stamped, self 
addressed envelope; readers 
outside U.K. please enclose 

an IRC instead of stamps. 

@ Missing link. Any important 
modifications to, additions to, 
improvements to or corrections 
in Elektor circuits are generally 
listed under the heading 
‘Missing Link’ at the earliest 
opportunity. 
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All mating Connectors with Cables in 
stock, Full range of ACORNSOFT, 
PROGRAM POWER & BUGBYTE SOFT- 
WARE AVAILABLE 

Phone or send for our BBC leaflet — 


BBC FLOPPY DISC DRIVES 

FD Interface £ 95 Installation £ 20 
Single Drive 5%""100K £235+£6carr. 
Dual drive 5%"' 800K £799+ £8 carr. 
BBC COMPATIBLE DRIVES 

These are drives with TEAC FD50 mech- 
anism and are complete with power supply 
SINGLE: 100K £ 190; 200 K £ 260; 
400 K £340; Drive Cable £8 
200 K £ 360; 400 K £ 490; 
800 K £610; Drive Cable £ 12 
Disc Manual & Formatting Diskette £17.50 


EPSON FX80 and 100F/T3 


EPSON RX80 and FX80 
RX80 100 CPS 80 col 


Tractor Feed £298 
FX80 160 CPS 80 col 
F & T Feed £389 
MX100 F/T3 £425 
(£8 carr./printer) 


RX80 £298 
FX80 £438 


(£8 carr Printer). 


CASSETTE RECORDER 


BBC MICRO COMPUTER SYSTEM 


Please phone for availability 
BBC Model B £ 399 (inclusive VAT) 
Carriage £ 8. 


Model A to Model B Upgrade Kit £50 
Fitting Charge £ 15 
Partial Upgrades also available. 


WORDWISE 8K ROM 
BBC 
OFFICIAL 


DEALER DUAL: 


PRINTERS 


SEIKOSHA 
GP 100A 


NEC PC 8023BC 


100CPS, 80 cols 

Logic Seeking, 

Bidirectional, 

Forward and 

Reverse Line Feed, 

Proportional 

Spacing, Auto / 
Underline, Hi-Res ] 

and Block Graphics, Greek Char. Set. 


PRINTER ACCESSORIES | VARIETY OF PRINTER INTERFACES IN STOCK 


80 cols 30 CPS 
Full ASCII & Graphics 
10"’ Wide Paper 


Now only £ 180 
+ £6 carr. 


Gee? GP 250A £935 + £8 carr. 


+£8 carr. 


Parallel Printer Lead . 


2K BUFFER i 
NEC SERIAL BUFFER £ 70,— 
2,000 sheets 9%"" x 11” 


RIBBONS FOR PRINTERS 
GP 100A 

EPSON MX80 

NEC PC8035 


AMPHENOL 
CONNECTORS 

37 way Centronix Type £5.50 
(IDC or Solder Type) 

25 way IEEE Type £5.50 


BBC Compatible Cassette Recor- 
der with Counter and Remote 
Control £ 26.50 + £ 1.50 carr. 
Cassette Leads £ 3.50 

Cassette 50p each. £ 4.50 


+£2.50 
carr, 


SOFTY Il INTELLIGENT PROGRAMMER 


The complete micro processor development system for Engineers and 
Hobbyists. You can develop programs, debug, verify and commit to 
EPROMS or use in host computer by using softy as a romulator. Powerful 
editing facilities permit bytes, blocks of bytes changed, deleted or inserted 
and memory contents can be observed on ordinary TV. 
Accepts most +5 V EPROMS 

Softy I! complete with PSU, TV Lead and Romulator lead 


Teletype Roll Holder £15.— 
+ £2.— carr. 


fanfold paper £ 13.50 +£3.50 Teletype Roll £ 4.— 


Carr. 


for 10+ £1 carr. 


MICRODOCTOR 


This is not a logic 

analyser or an oscillo- 
scope. It tests a micro- 
system and gives a 

printed reprint on 

RAM, ROM and I/O ——* 
it will print memory Ks 
map, search for 

code, check 

dataline shorts 

and operates 

peripherals 

Microdoctor complete with PSU, printer, proble cable and 
two configuration board 


UV ERASERS 

UV1B upto 6 Eproms 
UV140 up to 14 Eproms 
UV1T with Timer 

UV 141 with Timer 
(Carr £ 2/eraser) 


MICROTIMER (HOUSEKEEPER) 


6502 Based Programmable clock timer with 
* 224 switching times/week cycle 
* 24 hour 7 day timer 
* 4 independent switch outputs directly interfacing to 
thyristor/triacs 
* 6 digit 7 seg. display to indicate real time, ON/OFF and 
Reset times 


£ 169 


RUGBY ATOMIC CLOCK 


This Z80 micro controlled clock/calendar receives coded time data from 
NPL Rugby. The clock never needs to be reset. The facilities include 8 in- 
dependent alarms and for each alarm there is a choice of melody or alter- 
natively these can be used for electrical switching. A separate timer allows 
recording of up to 240 lap times without interrupting the count. Expan- 
sion facilities provided. 

Complete Kit 

Ready Built Unit 

Reprint of ETI articles at £ 1.00 + s.a.e. 


BBC BOOKS 


All erasers 
are fitted 
* with mains 
* switches and 
- safety inter- 
locks. 


£120 +£2.00carr. 
£145 +£5.00carr. 


MONITORS 

MICROVITEC 1431 14” Colour 
£ 249+ £8 carr. 
MICROVITEC 2031 20” Colour 
£319+£ 8 carr. 


KAGA 12” Colour RGB £255 
+ £8 carr. 
Lead for KAGA £ 10 


BBC Micro An Expert 
Guide £6.95 
Assy LangProgr.forBBC £8.95 


* Output to drive day of week switch and status LEDs. 6502 Machine Codes for SANYO Hi Res Green Monitor 
Full details on request. Price for kit £57.00 Beginners £99+ £6 carr, 


SEE OUR INSIDE FRONT COVER PAGE ADVERTISEMENT FOR COMPONENT PRICES 


Tr CHNOMATIC Lip PLEASE ADD 40p p&p & 15% VAT 


(Export: no VAT, p&p at Cost) 
MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED Orders from Government Depts. & Colleges etc. welcome. 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 


(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 


305 EDGWARE ROAD, LONDON W2 
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Detailed Price List on request. 
Stock items are normally by return of post. 


elektor june 1983 advertisement 


EEE 


EE ES EE 


3 F AC126/7 36 | BC213L 10 |'\BFR39/40 23 | OC26 170 |ZTX300 13 | 2N3820 36 | 2SC2029 210 


30 { 8C214 10 | BFR41/79 23 | OC28/35 220 | ZTX301 16 | 2N3822/3 45 | 2SC2078 170 


34/35 CARDIFF ROAD, WATFORD, HERTS, ENGLAND Aei76 = 2a|eczi4L 10 BrReo/e1 25 | ocae/a1 75 |ZTx302 16 | 23824 66 | 28C2091 85 
- MAIL ORDER, CALLERS WELCOME : ‘cia? 32| 8C237/8 14) aeagg 106 | 0C42 «80 | ZTX303 25 | 2N3866 90 | 2sc2314 85 


AC188 - 32| BC307B_ 14| Bry59 ag | OC70 40 |zTx304 17 | 2N3903/4 15 | 25c2166 195 


: ACY19/21 75] 8C308 16 071/72 40 }ZTX314 25 | 2N3905/6 15 | 28c2335 225 

Tel. Watford (0923):40588. Telex: 8956095 acy22/41 78] 8c2568 30/eex8, 36 | 0c75/76 40 |2Tx326 30 | 2N3906 17 | sc2547 30 

S a0142 120]8C318 30 |srxasyg 28 | OC81/82 50 |ZTX341 30 382612 225 

ALL DEVICES BRAND NEW, FULL SPEC. AND FULLY GUARANTEED. ORDERS | a0149 79} BC327/8 15 0C83/84 40 | ZTX451 23 | 2N4037 46 | 250234 74 


F NESS: CASH/CHEQUE/P.Os | 40161 42| 8C337/8 15] BFY50/51 23] 0C170/71 50 | ZTX500_ 14 | 2N4058 10 | 25K45 90 

ee SEY TE TUT WITH. ORDER OR ACCESS GOVERNMENT AND | 40162 42) BC441/61 34) BFYS2 = 23 ZTX501/2 15 | 2N4061/2 10 | 2sk288 225 
: AF115/6 60]8C477 40|BFY53: 32|TIP29A 32 | zTx503 18 | 2N4064 115 | 25jg3 225 

EDUCATIONAL INSTITUTIONS’ OFFICIAL ORDERS ACCEPTED. TRADE AND | peiig 80| acsia7 ao |Brvss/e 32] TIP29C 38 |Z2Tx504 25 | 2Na234 48 | Jy95 228 
EXPORT ENQUIRY WELCOME. P&P ADD 50p TO ALL CASH ORDERS. OVERSEAS | 4F124/26 70| acs47/a 12|8FY64 35 217x831 25 | 2N4264 «24 | SNi28 112 


- ‘ E ERS WELCOME. AF139 40 9c. 4614) GFY81 120] TIP30A 35 | zTx550 25 | 2N4286 15 40 2 
ORDERS POSTAGE AT COST. AIR/SURFACE. ACCESS ORDERS Ar lag AO ecetec: | 14.) BEV er 120 | rips0c! 37 Byes eee 3n140 142 


Export orders no VAT. Applicable to U.K. Customers only. Unless stated otherwise, AF186 70} 8c558/9 15|]8RY39 40 IES ae 2N697 23 | 2N4314 78 | 40316 95 
VAT all prices are exclusive of VAT. Please add 15% tot he total cost including Pap. AF239 55 Bcy4s 50 | 8sx20 coll ies etaeso peas oH 2N4400 18 | 40324 100 
We stock thousands more items. It pays to us. We are situated behind Watford Football Ground. cies ao} scyse/s9 36 | 8Sx26/29 34 |TIP32A 36 | SN7o6A os 2N4427 80 | 40326/7 70 
Nearest Underground/BR Station: Watford High Street. oe ee he Bcio78. ~—«12| BCY70/71 16 5 Tip32c 42: | 2N708 q9 | 2N4871 55 eee As 
Open Monday to Saturday: 9.00am to 6.00pm. Ample Free Car Parking space fe 8C108 10 Bcv72 20 aa ize TIPS3A 85 2N918 35 acres es 40360 20 
ELECTROLYTIC CAPACITORS: (Values in uF) S00v: 10uF Sap; 47 7p; 63V-0.47, 1.0,15,2.2,3.3,4.78p; | BCI0RB 12 e BU206 200 |Tipaga pg | 2NT131/2 24 | 2NG1S5/6 20 | 40361/2 70 
: 33 1Bp: 47 12p; 68 2p: 100 19p; 220 28p: 1000 70p: 2200 99p: SOV: 68 Dp: 100 17p: 220 | Being, 4. | BD 121 96 | 8U208 200 |tip3ac agg. | 2N1671B 160 | Sns172 © 1g: | 40407/8 75 
22 9p; 33 12p; 336, 470 2p: 1000 48p; 2200 90p: 25V: 1.5, 4.7, 10, 22, 47 Bp: 100 Mp: | Bcioge 42 BO124 115 | Bgac ong |TIPSSA 110 | 2160-295 | ons5179 a5 40a 285 
180) 12p; 220 16p: 330 Z2p; 470 25p: 680, 1000 34p; 1500 42p; 2200 S0p: 2200 S0p; 3300 76p: 4700 S2p: | Brita; 29 ebisiis2 a ras een Tip35C 128 eNz2ta 2a 2N5180_ 45 | 4oag7a 130 
47, 68, 100 Sp: 125 12p; 330 18p; 470 20p; 680 34p; 1000 Z7p; 1500 31p: 2200 36p: 4700 79p. RS 01sec MDg001 250 |Tipscc 140 | SNZ2zIA 26 | aNEIoe | ao phetaai 
5 : OV: i - AOV: BC142/3 30 MJ2955 70 | Tipaia = 50. | 2N2222A 26 40603 110 
TAG-END CAPACITORS: 64V: 2200 139p; 3300 198p: 4700 245p; SOV: 2200 110p; 3300 164p; 40V: 4700 8D138/39 40 |mye170 150 2N2368 25. | 2N5305/8 30 
M : 4 - - 15,000 345; 18V: 22,000 8C147 9 TIpP418 = 52 40673 75 
1860p: 25V: 2200 80p; 3300 8p: 4000, 4700 8p; 10,000 320p; 15,000 346p: 16V: 22.000 360p aci478 10 |8D140 80 MJE180 150 | Tipaza 55 | 2N2369A 18 | 2Ns457/8 30 | 4871/2 90 
14! 9 P. 5459 30 
POLYESTER CAPACITORS: Axial Lead Type ee tasa 19 | 80158 55\|Mues70 100} 28 | an2aeaia 27 eNeise 36 
MOOV: InF, 1n5, 2n2, 3n3, 4n7, 6NB 1p; 10n, 15n, 18n, 22n 12p; 33n, 47n, 6En SIEMENS pcb BC149 g |80205/6 1101)mJe371 100 | TIP120 70] 2N2646 46 
16p; 150n 20p; 220n 30p: 330n 42p: 470n 52p; 680n 1uF 68p; 2u2 B2p. Type Miniature gci49c_ —«- 10. ||8 245 45 |MJE520 96 | TIP121/2 73 | 2N2904/5 26 | 2N5777 46 
ae 10nF, 12n, 39n, ida 150n, 220n 17p; 330n, 470n 30p: 680n 38p; 1u= poly Capacitors BC153/4 27] 80378 70 | MJE521 96 eae ae 2N2906/7 26 | 2N5879 190 
; 1u5 4p; 2u2 48p; 4u 8C157/8 10]|8D517 75'|MJE2955 99 1 2N2907A 26 | 2N6027 32 
1000V: InF 17p; 10nF 30p: 15n 40p; 22n 36p; 33n 42p; 47n, 100n 42p. ON BC159 11|BD645 80) MJEZO5S 70 | Tip2955 60 | 2N29266 10 | 64671 950 | RE 
g 8C160 46 |BD695A 125)] origo gg | TIP3O55 60 2SA715. 60 
POLYESTER RADIAL LEAD CAPACITORS: 250V FEED-THROUGH : BCI67A 10 |BD696A 125:} MEF IOZ 2N3053 26 CHOKES 
; 33n, 47n, 68n, 100n 7p; 150n, 220n| CAPACITORS BC168C  —-:'10 TIS43 32 | 2N3054 = 58 | 25c495 = 70 ani 
10n, 15n, 22n, 27n 6p: 33n, , 68n, iP; + BFIIS 36 |MPF104 30 Miniature 
10p: 330n, 470n 13p: 680n 19p: iu Z3p; 1u5 40p; 2u2 46p. | 1000pF/450V 8p Bciesc 10 | BF tee §=Selmprios 30 | TS44/5 451] 2N3055 48 | 2scagg 70 
z 39n. 56n 8170, 18 | erieas 38 Tis /74 50 eeee 46 | 2sc1061 250 | PCB type 
: 82n, 100n i MPF106 40] Tisssa 50 | 2N3441/2 140 | 2sc1096 85 
TANTALUM BEAD CAPACITORS POTENTIOMETERS: Rotary, Carbon, Bcl73 qi [Briggs 12] MEEAOS 22 | Tisee $9 | anacia/s 199 | asciie2 30 | 1H. 2u2, 


36V: 0.1uF, 0-22, 0-33 15p; 0-47, 0-68, | Track 0.25W Log & Lin values. 100V BC177/8 16|8F198/9 18 3N3663 4u7, 10u, 22u, 
2.2. 3-3 18p: 4.7, 6.8 2p: | 5009, 1KM & 2KN (Linear only) Single 100n, 120n BC179 20 | BF200 80 HSA 2 UC734 65 ee a8 gece n2s 33u, 47u, 

SE rr oe eal eraae & Li 300] 1807, 180" 8C181 20|8F2248 25] mpsass 30] vK101 _—_80|| 2N3704/5 10 | 2SC1307 150 | 100u, 220u, 

PE Se ea ere 220n, 270n 8C182/3 10 |\BF2248 © 29) mpsas6 §=30 | VNIOKM_— 55) 2sc1449 a5 | 330u,  470u 

Top 5K0-2M0 Single Gang D/P Switch 330n, 390n Bcis4. 10/8F245 30! mpsayo 30|vNaear 78 '| 2N3706/7 10 | 28c1678 140 30p 
5Bp: 6V: 100 42p. 5K0-2MN Double Gang a70G) 560n 2p BC182L 10) BF256A 36 | psuo2 58 | VNESAF 80 | 2N370B/9 10 | 2sc1679 190 | ImH Sis 
680r. BC183L 10]8F2568 46|mpsuos 56} VNS8AF 94 | 2N3710/11 10 | 2sc1923 50 . 4m, 

eee eee PALE rial eg ienrs 22h | eee re oe TenS TuF 34p 2u2 S0p | BCi84L 10 ||BF257/8  32| Mpsuos 56 | VNB9AF 96 | 2N3713 140 | 2sCi945 225 | 10mH _ 36p 
Hae yr eb: Goa 200 stops | Ose soa ane nse values Comin BC186/7 28]'8F259_ 35) mpsus2 65 2N3771 179 | 2sc1963 90 | 22m, 33m, 
in, 40n, 47n 7p; . a * | 5KQ-500KR single gang 70p BC212 10 |BF336/7 40] mpsuss 50 2N3772 196 | 28c1957 90 43m 60p 


SOV: 470nF 12p. 10K9-500K1 dual gang BC212L 10 00. 
BF494/5 30} mPSU56 60 2N3773 210 | 25c1969 140 | 100m TSp 
CERAMIC CAPACITORS 50V: Self Stick Graduated Bezel ACCESS BC213. 10 | BF594/5 30].mPSUS6 60 2N3819 22 | Sscaqsg es 
Range: 0-5pF to 10nF 4p. 15nF; 22nF. Orders 
33nF: 47nF Sp. 100nF/30V 7p. | PRESET POTENTIOMETERS Just phone your 
200nF /6V 8p. 0.1W500, SMM Miniature orders through. = 
‘ert 
POLYSTYRENE CAPACITORS: 0p |O-2EWY 1008 33MM horiz. larger 1 We don eoeaa GMeBOSA 1180 Merass 380 90 
OpF to InF Bp; ponttoiZo 0-25W 2000 4-7Mf vert. Op : ‘GMs207 475 | NC1496L 70 24 
7215 1050 C1596 225 
SILVER MICA (Values in pF) COMPUTER Tmsg9928 £20 | ICM M 30 
M2, 3-3, 4.7, 6.8, 8.2, 10, 12, 15, 18, ICs Tms9929 £20 | ICM7216A) £2? 30 
22, 27, 33, 39, 47, 50, 56, 68, 75, 82, 1702 350 Tmsg995 £12 | !CM7216B £22 | MC1709G 24 
85. 100, 120, 150. 180pF —_15p each 1802cP 650 UPD7002 425 | ULN2003 75 | MC3302, 25 
200, 220, 250, 270, 300, 330, 360, 2114L-300n 90 Z80CPU25 299 | | onn7916¢ £22 weet 28 
390, 470, 800, 800, 820 21p each 114L-200n95 8256 AC Z80ACPU 4M 70 
1000, 1200, 1800,2200  30p each pick 325 | 8257-5 300 | !CM7217A750 | mc3a01 100 
3300, 4700pF 80p each 2147 425 | 8259 EN oes ewe nee Mesias 75 
2532, 300 | 8271 
MINIATURE TRIMMERS Capacitors 2864. «£10 |: 8279 Za0B £11 | jcmrece yoq | MC3423 a0 
2-6pF, 2-10pF 22p: 2-25pF, 5-60pF 30p: 3908 ~—Ss.225 | 8282 280 DART495 MC4016 TDA2003 30 
edad esy te | Ges ie | MRA | LA, 22 | oan os | Onde : 
i - 2732-450n 350 {| 8284 Z80 DMA _675 4031 Be 
RESISTORS Carbon Film Hi-Stab. 5%, | 2764 590 | 8285 Z80 DART698 | LA4032 295 | MK50398 TDA2020 30 
miniature 3242 590 | 8287 Z80PIO 260 | LA4400 350 | ML924 TDA2030 ES 
4027 100 | 8288 Z80A PIO 275 | LA4422 320 | MSM5526 TDB0701 7 
: RANGE Val 1:99 4116-150n 85 | 8P8304BN 250 | Z80S10-1 850 | LC7130 340 | nesis TL170 35 
%W 202-4M7 E24 4116-200n 80 | 8T26A 99 | ZB0ASIO £9 | LC7120 300 |'nEB29 TL430 35 
i 20g INE ae 4118-250 325 | 8127 150 Le7137) 395 | e531 utes 43 
a5 Metall eed 4164-200n 425 | 8T28A LINEAR ICs Bemet@eatm BNTcr TLonoee 50 
Metal Fi £24 4334:0 7 CMOS 178131 S55CMOS 80 | thse, 28 | NE543k 52 
1% Metal Film ae Pe , iP 4532-3. 350 | 8T95 702 as LF353 95 | Nesaa TLOG4CN 84 
100; price applies to Resistors of each type not | 42354 350 | gTQ7N 709C 8 pin 38 tesco ee NESSS at eee 70 
ff 4816-100n 218 9364AP 710 ag | LESS 98 | esse TG TaON 30 
-450 220 | 9602 i 
Network S.1.L 7418pin 14 NE560 TLOBICP : 
recone ona (8 pins) 1002, 6800, 1K 2k2, 4k7, | 6116-150n 375 | AMZ6LS31C125 | 747¢ i4pin 65 EF SOB™ 78 || Neset TLOB2CP 36 
10K, 47K 100K 2p ‘ ve" 1 6116L 120 550 | AM26LSHA125 | 74gc spin 36 | LM10 325 | NES628 TLOS3CP 90 
8 Commoned. (9 pins) 1500, 1809, 2700, 3300, 1k, | 9117-110n 490 | aMasiss2a125 | 753 8 pi LM301A 24_—-‘| NES64 TLOB4CN 105 
2k2, 4K7, 10K, 22K, 47K & 100K 26p eo0zA ren eO tL AY 31015 200 LM307_ 45_—«| NES65A TLOQICP Ba 
Le Sah aest = He siee s pete LM308T 95 | NES66 UA2240 120 z 
AY: uM311 70 | NES67V 
6504 250 550 | coms017 275 | AD7581 £11 | LM318N 150 | NE570 eat ba 37 
6505 600 | comsii6 700 | ‘ay-1-1320225 | LM319 218 | NE571 35 
UAA180 180 35 
6520 PIA 100 | pmgi31 275 | ay-1-5050 99 | LM324a 30 ‘| NE5532 UGNa020T 160 ss 
6522 VIA 295 | ps3691N 320 | ay.1.5051160 | LM334Z 90 | NE55S34A Veen ae 8 
6530 £11 | pssBLSi20N_ | ‘ay-1.6720210 | LM335Z 128 S 
OM335 ULN2003 5 
a5 2 O20 5 | ay-3-1270730 | LM339 47, | OM335 ULN2004 78 275 
6545 RTC 899 | DsB820 AY-3-1350350 | LM348 6a | REANSS Gincosskio0 O78 
HAINES 9551 aciasso | osa530 ay-3g910438 | LMs4g 118 | BASE lipccresio7s 5B 
75110, 90 | egco pees Booklet for EMa58: "7 60 UPC1025H375 55 
75114/5 6802 DSee se AY-3.8910150 | LM377_ 17E | SAB3209 UPC1156H 275 55 
75121/2 6803 Ease AY-3.8912450 | LM379 480 | SaB3210 UPC1366 195 55 
75150 6804 SEE AY5-1230450 | LM380_ 78 | SAB3271 XR2206 55 
75154 6805 ree AY5-1317A630 | LM38IN 148 | crggoog XR2207 50 
75159 6808 ae AY-5-1350388 | LM3820 0 ME | SG3402 295 | XR2211 70 
10A/200V 75182/3 6809 sates CA3011 LMag4 160 | sta90 350 | XR2216 50 
10A/600V 6810 FD1799 a im3s7-120._—«| SUS270CcD 150 meee BB 
je8z0) FD1797 CASoTs tm3s9_ = 98 |-sn76013 350 | Saige 30 
S821 HD26501 Peat LM392 6G) |, SN76023ND 240 | SNa23E 32 
68821 M6402 CA. 
I €A3020 LM393.-100-—- | SN76131 125 | ZN424E 30 
b880) INS8060N1050 | C4393 LM558_ 78 + | SN76227N 95 | SNa25E 36 
ot INSB154N £9 LM725CN 328 58 
6845 CA3028A SN76477 420 | ZN426E 
MC1488 55 LM733 70 22 
75491/2 6847 CA3035 ’ | SN76488 480 | ZN427E 
Mc1489 85 | C3036 LM1458 48 | Spopseacze18 | ZN428E 100 
eee MC14411_ 690 LM1871 325; : 8 3 20 
6852 CA3043 ' | spés29 20a | ZN4Z9E 
MC14412 725 | Ca3045 LM2917_ 198 ZN459 54 
6854 250 M3302 75 | TA7120 125 125 
68854 CA3046 Tay1a0 tao. | ZN1034E 
THYRISTORS 315 | Ca30a8 LM3900_ 50) 180 | 2N1040E 30 
6875 175 LM3909N 85 | TA7204 175 30 
5A/40V 68000 CA3059 5 ZNA234E 
175 LM3911 125 | TA7205 90 a0 
5A 400V 740922 625 | CA3075 TA7222 150 ee 
5A 600V 8080 A CA3080E Lm3914 250 740245 40 
0 8 625 | C3081 LM3915 250 | TAA621AX1295 340373 40 
BA 00y B0Be/8 MK3B86-2ME7 | CAS LM3916 25) | TAAG61A 190 i beh 76 
8A 600V 8088 MM1702A 300 LM13600 110 80 
12A 100V 8118-10 MM5280D 695 | CAS089E 215 TATOO 270) 740922 
12A 400V 8123 MMS303 635 | CA3090AQ 375 | 187220 28) | TAAsoO 395 74¢923 s 150 
3A 200V 12A 800V 8155 MM5307 1275 | CA3123E 165 | m253aa 1150 | Tap100. ‘159 : 175 
3A 400 81106 8156 MM5387A 475 | CA3130 90 | M51513L 230 175 
BA 100V BT116 81LS95 MM58174 700 | CA3140 40 | ms51515L 320 | TBA120S 70 200 
8A 400V C1060 81LS96 MM74C922420 | CA3160 95 | m51516L 475 | TBAS40Q 275 160 
8A 800V TIC44 81LS97 RO32513L420 | CA3161_ 160 | mB3712 220 | TBASSOQ 330 168 
12A 100V TIC4S 81Ls98 RO32513U650 | CA3162E 450 | mg3756 440 | TBAG41BX 295 
12A 400V TIC47 8202 SFF9634E 800 | CA3189 200 MC1204 250 or BX11 240 
124 800V 2N5062 8205 spozseaL2£e1g | HA1336W 240 | mc1301 ~79 | TBAGSI 340| 
16A 100V 2N5064 8212 TMS2716-3v. | HA1388 255 | mc1303 98 | TBA800 ost 
VARICAPS | 6, soov 2N4444 8214 725 | 1CL7106 690 | MC1304P 260 | TBA810 90 
f 50} 16a 800V 8216 Tms4s00 £14 | ICL7107 975 | mc1310P 160 | TBA820 80 62 
25V 500V 8224 TMS5100 600 | ICL7204 550 | wci4as 250 | TBA920Q 200 62 


25A 800V 8225 TMS4532-3 ICL7611 99 | mc145106 695 | TBA9SO 300 
728000 8226 350 | ICL7660 248 | mci4ss 50: | TBA990Q 350 | 
8228 TMsg9927 £14 | ICL8038CC300 | Mc1469 300 | TBAS40 275 | 


6-06 


elektor june 1983 
advertisement 


ee ee eee 


Z LAYS 
PANEL BEEN PSE mount 
IDC CONNECTORS | PANEL | Se BEE RT oc ove 
na E 
VQ Board 30c0 eerlseniy Newer eee 50. 46 x 35mm eee 19,5), 10A at 30 \e5p 
EROBOARD O.1in | YO Board 95p Fre bine Pig Caonett 0-50uA Coueichamenaton 
Ss cee ree — “xp 86p | 120p Et aN DOUBLE ooh y AC 4to 
WITCHE: = i= ~500, Cor 4 (Sv. 
SWITCHES (SPstyacoe in anaes Speer hae PROTO DECs tee, rae ie, asp | 195p O-tmA RLb-100 83/8 Coil, 6 V OC "ia 
TOGGLE: 2A, 2 33p | 8 way 90p; 10 way 34 23% too | lock Son | 18 wi 146p 150p | 240p oma 205 Coil, 12V OC 
Pp 190p. 3%, x 3% — | Verobdloc! 3680p | 20 way 200p | 320; 0-10mA 111 2052 195p 
SPST (SPDT) 4 way 1145p : 1758p 169p | 320p RL. 5) 
OPOT te ROTARY SWITCHES: 3% : 3" 390p Been Eurcsadboard 520p aa ae 2065p 236p 190p | 340p eon yao Coil, aGV OC a0 8 
GLE ble Stop type) ay: x17" 4985p  275p ‘Bimboard 1 S7ep Bee roe mnon seen 0-100, RLG114 740.0 © 
SUB-MIN TOG S4p | (Adjusta 12 way: 2p/2 to 6 w: 45p | 4% x O0pine 55p | .Bimboard SS2_ 1360p | 40 way Zp 0p 495p 0-500mA to3 
SPST on/off p | \pole/2 to 4way, ap/2 10 Sway Bec oleLO ping 1pee | Superstrip 50 way - — B0p 0-14 
enbucover ff tsp = pole/2to E 50V 4 Amp Seo cee tool 185p 60! way 0-2A hig AMPHENOL PLUGS 550 
SPOT centre.o both | ROTARY: Mains OP 2: 68p | Pin insei DALO ETCH CTORS 0-25V e IEEE 24 Way lel 36 Way solder 530 
SPDT biase to5p | ROTAI IRING RESIST PEN 90p EURO CONNE ie Plug | 0-50V AC. cantreriesiearalel 36 Wave 495 
ways 75p - (Mak-a-switch) oe | pen ree ab Plus spare tip Bree aeds: MieEME 0-300V A Centronic Parallel 
pep reese off 88p Hed taeda switch. el re ee Sepool Pe. Strt. Angle Pe Pins vie id-state 
OPOT ce! h | Make a ble stop. Spare 6p ins Pins Pin a cat .  solid-s' 
DED Ts bissed 185p modatee up toe waters tch) comes ULTRASONIC: ee ee 175p | 425p each BUZZERS, miniature 70p 
ways modat ay + swi TRANSDUC: DING - = 6V: 9V 
Seas Poetions Meciaseranine ? on renmic CHrORIDE la 40KHz 325 pr ola mete Op 220p 285p CAYSTALS PIEZO TRANSDUCERS ssp 
on/o! 205p le fore break) to 1 Ib bag An D 275p 320p 32.7 2B PB2720 
3-pole 2 way AFERS: (make be iis + 50p P&P 2x32 A+B 0; 100KHz 
250V: the shave swatch polevewar: Speers, | eee. BOARDS PS2ATC 295 340p 240p 300p 200KHz 0 PEAKERS 
Brea isp | 1pole/12 way: Seeaepe | COPPER CLAD Double sage aKa Ate 260p 395p | 455kKH Berrien Gsteoe 80p 
OPDT 1A c/oft 135 reves Span ceiue to fit sa Fibre Single sided 95° = 85 ByaeArere edn: 385P — 1 COGK 28 din 3tin: 24in sin 8p 
DT 2A Mains D n 6p sided 110p 95p x 1.0 392 in 409, 640 or 802 
op Spacers 4p. Scrsei 28p glass 90p 1955 4 1.28MHz 306 2hin4 
TT 6 ~ 150p der) ABLE 1.6MHz 
/SA/250V SPS 38p «12 UG (Hea IBBON C 336 TORS 
mrih Tom Botton, | | ROCKER: IOA/aS0V BPOT cio agp |_& Connectors |. | oiLetucin Sp | price per too | or sue 3508 
wih 70m 99) OCKER: 10A/2 T with neon OCKETS 1.15 14pin  40p Prev. Col ‘OMHz Standard 6 MHz 
BBD late ina 33h 4R CKER: 10A/250V DPST wi 85p DILS' Low Wire — 140p 16pin 49p 105p way tb. 28a aaeat 3e0 | Wideband Buttz 
| DPOT latching 99p | RO ting sf f Wrap 2x15 a 1456p Bay 88p 178p 16 way 25p 40p 2. BM 160 
T moment jini front mounting Pro’ 2x 18 way 180p 200p | 24pi 30p 50p | 3°99 98 
Ber moment 145p MAA Zp 8pin ® = 2 ae were = 40pin 20 ey, 40p eee Bo 300 ONITORS 
king Be ooo er Means ; 7p 14pin 2p | 2x23 wi 225p220p 34 way 60p ‘OMHz 150) M4 “Green, Hi- 
Mini Non Loc 15p | B.C.D. Swite (per pair) 16pin 10p 2x25 way = IL ‘ay 70p 90p | 49m) 230 H — 12’ Green, 
Push to Make Mounting Cheeks (pei in 16p 2p 2x28 way 190p a ZIFD 40 way &5p 110p 4.032MHz 200 | ZENITH ae £ 75 
Push to Break 25p ei jon: ane rae eeey way ep = SOCKeLS aes ea one 1360 oe a Resolution papa Colour, RBG 
LEADS (Ribbon Cable Pes tie ban ee «| Sao neon = 28 pin 820p faaseroM 700 e SANYO Sync. Attractive & 
ee ce wae epee 3g me | ose © a0 PIERO Z5P, 5.0MHz 30] & V.H. Syne. ae 
Sr Ron meen ended Me ee 380p aon 30p 9p 2x75 way 550p — " ae SBS Mie Kaeeae Sarva Moniter é 
PROJE! ‘ ) Jumper ORS miniatu §. 140} eL 
4 inches Hi ir Plug B “D' CONNECT: 37 a 
yhestock= 2 Double ended el oe 300p on DERING IRON Sil peo 08 awe way ate 180 VITEC 1431, 14 
ae 6 inches 3198p Zi6p 315p ANTEX SOL 17W 475 | SOCKET Mey age, Tenpliaeos S536MHz 25) 6 icgg input. Connecting 
ea are Z10p  236p ire Soe CONT aNase ete NeoeNiernG Ohi gpitch Solder ugs "8p Bop 2509 3650 7 OMme a | Colour RGB input. od 
i me ler 10p : F 
36 inches arena Leads ms pin Spars tins exsorted sizes 2i0p “Sep Angle nee 120p 130p ace ae 200 cable incl. 
=: der a i ar , ins i 
ded 180p 300 20 --825p Hon tend with sp i CON PINS awe lugs 105p Bree 2390p 440p Siopeosel 175 BBC MICRO 
Single en 290p 5 SOLDER ins 165p 240p 420p 8.867: 150 E 
ble ended TORS Angle pi 150p 180p .OOMHz RAD 
= a VOLTAGE RrSuLe Casing Ideal for making SIL_ | 58 pie 90p 85p 90p soe iOOMe a UPG 
MERS: 1A 70220 -ve {DORI ee ep ae ake 4560p | 10.24M 150 
TRANSFORME 12-0-12v; Boats 7808 40p Bae cop 00 Hs sp Peers | 12:0MHz te BEC Micro Mad:A E2e9)inal VAT 
Bivona it Bobbin 12V 7812 Ap 7312p BOXES OR RS232 iasislam 170 mory (8 x 48167) £6.98 
@ 100m ing. Miniature, Split A 2x12V-0.12A; a cael 4p ALUM 8p | acway ‘D’ CONNECT! aly, cua 200 | 16K or User W/O Por Ki : £12 
VAT DrOV'8 258: 2uSV-O TSA, ee | tay Sale pratt 2 oo 2 ae eee Sutiper Lead Gani Asser 495p BLOM aon Complete Printer Coble 36 £65 
WA: i ‘ V-0.25A; V 7824 7924 4x2}x 1 ” long, Single end, f 525p : 160 0 face Kit £6.45 
2x15V-0.1A ; 2x9V-0.3A; 2x12 24) 24x23" ee | 18" long, ingle end, Female 025; 18.432M Disc Inter! ; 
E SA; 2x 270p ic package 4x24x2 105p "long, Single M/M 1025p 200 e 1/0 Kit £6.70 
iVA:  2x6V-0 A TO92 Plastic pac 0p 4x4x2 18" Double Ended, F 1050p 20.0MHz 180 | Analogue 1/C £6.10 
PeLBV0 28 in type: 0.34; | 100m: 78LO05  30p =79L05 4x4x2y" TBP | 36" Ions, Double Ended, F/ 995p 19.968MHz Serial 1/0 Kit b 
j i e 3A; = - oa A IF 170 n Bus Kit 
standard Split ae 2x9V-0.4A;  2x12V. op SV 78L06 30p 5x 4x1 $9p 367" long, Double Ended, M 24.0MHz Expansio’ de Kit from £43 
ei 5A; = . 120p 36" long, Do (OMHz 325 lete Upgra 
VA:  2x6V-0.5; i ey 30p 60p 5x4x2 24.93 Comp J. B BC 
; 2x9V-0.6A; Vv 78L08 79112 S 90p 150 1A to Mo of Bi 
BVA. 2x0 5V-1 38; 220V.0.94 BV Jeliz 3p 7918 6p Bx2)x2)" tap @ | asm 30 We supply ets eades a Peripnersta 
av08m BXIBV-O:4 A, 232 AnraaavIk, | 13V 7818 0p TAAS50 Bop | exakae ine @SPECIAL OFFER 27.145M 17 | Plugs, sete Send SAE for Ist 
V.2A; 2x12V-1A; 248p 412 1 3° 1 38.66667M Software etc. 
VBA; 2x9V-1.2 (60p P&P) | ici 7660 135 TDAI A SBOP | 6 x4 x 3° 180p 170 
4VA:  2x6V-1. V.0.6A 330p (6 Seu! M309K 78HO5 +5V/5 7x5x3 10 48.0MHz 235 
x15V-0.8A; 2x20 V-2.5A; 2x12V-2A: 2x u K 320p H12 +12V/5A 6x3" 2 100.0MHz 
; 2x9V-2.5A; 0.8A tM317 99 78 8680p | 8x A 240p Hz 250 
OVA: SDOVA SS Oa 60p p&p) LM317KP 25V| 10x4x3 116.0M| 
5A; 2x20V-1.2A: 4685p (6 reine Maa. 450p 78HG +5V to + 10x7x3° 2756p 
a ey Mathie Compute! valis cM3a7 Teena pen rere mies | INTER 
BVA Outputs, + SV/SA, sre dp pep) Resisa 375 JoHG +2.25V bees aes C PC8023BE-C PRIR ter 
DV. : 4194 5A Prin 
aa -3A; 2x20V-2.5A; | py 160p E : ular n, 
ve, nua Desvat vecurnor | RCA 98 MPUTER CORNER ore 8 ra, Lene seeking, 80 column, 
25V-2A; 2x30V- ded over and above ou co PS bi-directional, je descenders facility. 
i be add z 100C ix head, tru lining fa 
3p charge to ) + OPTO ELEC. 9 Dot matrix bscript & Underlining feed, 
al postal charge). ; . 7x cript & Subs: & reverse line 
T, 140 | TRONICS ; Logic ase, Superscript § Forward hics. Auto 
T 13 | asai idirectional g case, SU al spacing, 7 block grap! 
MOS nO ose eo Het io LEDs with Clips 10 & Friction feed, 160 ree Ri Italic & Elite Tractor orton fed tes Bt of Paper. 
00 4077 40 L209 Red 14 " Tractor & Frict it image, . i lus F carr. 
02 | 4078 15 dea a75 | T1200 Re a2 | “aeccing: eal Cone Res ‘alt the | underting. Pus Only £320 + £7 
Saleen ph tA i | 4 3 248] TS o yen 12 | seeking, Subscript. ieee ee all the Price: 
oT aoa2 a acca 190 | 710220 FN eten Char, mene FREE 500 sree 15" carriage, oe aca) 
07 4085 36 .2" Green, 14 ortional s ee 136 column, ees 
os | fone as | 4858 38 amber opon EPSON Pela Vor ea eee n, 30 CPS, Nor- INTER 
og 24 aosg 125 4587 320 | 0 "Bi colour 65 | cio of MX80FT/3. On Tractor feed, 80 coum ‘500 Sheets. ROLINE-82A PR | 
10 409 558 12 Red/Green 78 ea Q0A. 10° hics. £175 Ic ig i-directional, 
H 10) oes 70 | 4 396 | Green Yellow HOSA GP100A. Dot Res Grap! ee M Bi-dire 
13 op | 4095 7% | 4380 60 0.2" Gresn/veliow 05 | © mal & Double width Cher nd ebay aciad olumn, 120 CPS, /Friction feed. 
ia, casas oa 290 | 4561 aes Hrerghtness ed 89 | ma 50X. 10", 50 CPS, pommel eng Do £240 (£7 oie one eeking, Tractor nders. 40, 
14 4 4562 Hi-Brig HA GP250X. 10", nics Intrf. ae Logic s ‘ Dece! ee 
12 2 | aos8 “as 165 | lashing red 55 | e SEIKOS! ind Centro ICRO .... ; ix. True line 
a oe * | ra cititorau pnts so WER y, Basi | x8 matrix. True Deca Pe 328. 
7 4 4569 pata Printer Ca ‘intelligent. Eprom Map T f 0, 8 , 
i 6S | ater gs rhe 36 Green, Vellov ° An intelligent Has Memory nd programs. | 6 Q, 
3, OB | ate2 98 80480.) Rectangle Stac eSOFTY IL. An. 5V Eprom. ies, Emulates a £169 
42 3 99 | 45 260] [EDs 18 a 24pin 5 O/R» Copies, Emu cluded . . . 
ee Ws | Ges “og LED weiter AS 252 and Ca RR eneag ices 1830 pee 
22 40) 4175 83 90) Triangular 18 d centronics to 32 eat 
18 aca 35 40) Red 22 S 232 ani R Erases up itch ...... NIC 
v4 % | ito 70 | ae8s 30 | Cieen or velo, 46 | TEX EPROM ERASER with 2 ap ead ia wae DISC DRIVES ) 
5 i 4409 4597 33 pd Detector 11 TEX EPR Seg dae ak eats eee irectly IBLE 
6 80 4410 725 4599 290 St H208 fra Red 58 | © ER eee ee in. Connects dir : Cc COMPAT 7 Line 
7 | 4411 67s 40085 ag | TIL32 In tector oo er Rowe eee ee ee lid State, 15-30 m from overcooking. (BB INGLE Slim 
8 S| aan) 7 40097 45! TIL78 De go | TIMER . IC TIMER, Soli ensive Chips £15 UBISHIS DSDD. 
q 4 480 42) TIL38 80 ECTRON $ your exp eMITS : PSU. 
a we | S19 ae | donee el eee den tolebove Sere San ag ion. Variable} 5 y. 1 Cased Se 400K) 
1 4422 40101 nts r timer pay: Ib ad protection. 38 te. (wi £299 
2 8 gee | 40102 140] gone ToRS Ou ‘UV" Lamp bu with Overload f de ae £ 1 Megabyte. pees : 
4 iw | a6 mn | ote te ee ee Vat 8 rojesionaly inked eae? Mie oe HI DUAL Slim Line, 
4 ° 15 Vat 4 A. KIT. Vof1 IS DD 
5 45 ae 30 | 40105 105 ILD74 185 Output, 5 V to ER SUPPLY 5+25V;—12 40p ITSUB 2 U. DS : 
> fis | aso eee, oe Tictia/2/4 ies Mee tered curate CASSETTES in libeery “£7 (carr 160p' | © By cased ‘vet BEC 800K) 
110 | 4500 ae i Micros. GRADE tsar nee es. (wi 75 
5 250 | 4501 rs mola B01 | ANa3iPhoto 135 | 6 c42 COM EO TERIGE Paper (1000 Shee 2 Megabyt 6a weet, ED 
0 40 4502 40 | 40110 198 Darlington 08%" & 9%" Fan ONEYV 2 fo. ah. 
Dg | 2s 40114 240 7 Segment Displays tible) 
2 18 | 4016 3° CA ati 
4505 50) +1312; i 105 omp: : 
+ aor xe | (2183 go | TIL313.3°.cc ns DISC DRIVES TEAC (BBC nies oe ULTIMUM i Uprantile 
Eases dle aoe nat u322.6"CC 1 2 | FLOPPY k, 5%" S/S, 10 OOK £180 , wn mos 1 
ae Bese eae m3 22,6304 3 ingle, 40 track, 5%" S/S 1 FORD'S o STEM. Idea 
10 90) pL 704.3 99 ased Single, O track, OK £350 WAT N SY 
Gale tel oan ot adlcae oe 707 3" CA 0 FDS0A — Unc d with PSU, 4 5%" S/S 20 0 EXPANSIO ATOM, 
3 40 au 50 | 40192 a EN Ooea Red re e OA — Single Cased w h PSU, 40 track, %'' S/S 200K £25 MICRO r ith APPLE, 
3 23 | 45 199 | 40193 7 FN 0 11 e css in Cased wit 80 track, 5% OOK £475 rfacing wi H MACH- 
4513 4 70) FNDS0 150 50A -- Tw ith PSU, %" S/S 4 for inte SEARC 
> 2 14115 | gong. fe Green CA 215 |e CD Single Cased w 80 track, 5%" 400K £330 i} PET, RE OARD 
Pama | eee eres Green CA 0 | e CSS5OE — Sing Cased with PSU, rack, 5%" D/S £599 DRAGON, [ SUPERB : 
2 0 | 48 8 | 40244 1 TRedCA 1 SOE — Twin Rey eet by vias cone ECTRUM, Cost, 
4516 5 196 150 | © CD ingle Cased w ack, 5% £20 SP Low 
3 50 275 | 4024! "£1 Green CA — Single ith PSU, 80 tr Vin art INE, 81, etc. ical 
517 196] yey £22 CS50F : d with , warranty 0 NIE, ZX81, s ctica 
8 | 4! 40 | 40257 176 e Twin Cased with S.D. (5 yrs } ac 33 EO GENIE, ished in Pra 
3 & 4518 30 | 40373 160; pvm y its 495 CDSOF — : s 5%''S.S.S.D. s warranty) . 28 VID ublishe b 
3 31 Digi 30 | © im Diskette D.D. (5 yr: ee tack ne As p ember 
3 8 | 4519 0 | 40374 160! ep ‘ai 5 Verbatim Di %'' D.S.D. arranty Spec. : m Nov 
3 4 Digits 25 | e 10 i kettes 5% (5 years wi e uble High fro 
; 728 | 4520 bo 45106 896] LoD 4 Digi 6 batim Dis "$.S.D.D. (5y Density, Do ics starting 
CD 6 Digits © 10 Verbatim Di kettes 8°" S.S. Double, : TPH. tronics 
; 4% | 4521 128 u rbatim Diske : Uncased, Density 96 Elec , 
a 522 70 a NEONS fixing Siem eee PES ee BYTES. Track “only: £225 1982. Send SAE for details. 
85 | oO Rectangular, 30p %'' Slim line, e 
» $95 | 4527 255 ber, Green 3 ck, 5% ime 3 msec. . 
8 | 4528 150 Copal 120 REFLECTIVE aioe Bie to track access tim 
real ate re 129 | So eanne Ete types TE 29 700) items is extra. 
245 | 4530 1901] /2hbes, aS storres mptical P on above items 
ta | 4531139 Neri? as 8 et ell OES de Ne oR 
18 | 4532 400 ee 195 ea pag 
13 asad 275 re 295 o 
13 | 4 270 
13 | 4538 89 | BPx6s 
18 | 4539 
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throwing some light 
‘on LEDs 


CMOS function generator « 


E34, February 1978 
Infra-red Light Gate/Throwing 
Some Light on LEDs/Formant 
— the Elektor Music Synthesiser 
(8)/Slow on/off/CMOS Function 
Generator/Zener Tester/Develop- 
ment Timer/Experimenting with 
the SC/MP (4). 


E37, May 1978 

Aerial Systems for Satellite 
Communication/Digital Rever- 
beration Unit/Mini Short-wave 
Receiver/Vocoder (2)/Percolator 
Switch/Colour Modulator/  Cir- 
cuit Boards and Soldering/Uni- 
versal Logic Tester. 


E38, June 1978 
1/4 GHz Counter/Constant Am- 
plitude Squarewave to Saw- 
tooth Converter/Servo Polarity 
Changer/ Monopoly Dice/ Mini 
Counter/Digital Clock Using the 
SC/MP/Programmable Call Gen- 
erator/TV Sound Modulator/ 
Automatic Stereo Switch/Traffic 
Light Controller/Easy Music. 


444. GHz counter 
ini Stequency Sounter 
“easy music 


E48, April 1979 

uP TV Games/Car Light Re- 
minder/Stentor/TAP Switch/As- 
sistentor/Zero pF Screen/Quiz 
Master/Building the TV Games 
Computer. 


E54, October 1979 

Touch Tuning/Battery Saver/Im- 
pedance Bridge/New Programs 
for the SC/MP/Digital Rev Coun- 
ter/Digifarad/Short-interval Light 
Switch/PCB for Variable Fuzz 
Box/Gate-dipper/Strain Gauge/I 
Played TV Games/Programmable 
Sequencer. 


| tach tuning 
Per BMtaners ¥ 


E55, November 1979 
Topamp/Flash Sequencer/Elec- 
tronics the Easiest Way/Re- 
mote Control Motor Switch/ 
Home Trainer/Fuel Economiser/ 
| Played TV Games (2)/Short- 
wave converter/lonosphere/Low 
Voltage Dimmer/I See your 
Point/Servo-controlled Motor. 


E58, February 1980 

Aerial Booster/Fet Opamps in 
the Formant/TV Interference 
Suppression / Elektor Vocoder 
(2)/Aerial Amplifiers/Digisplay/ 
Analogue Delay Technology/Ex- 
tending the 1/4 GHz Counter/ 
Digital Thermometer. 


E63/64, July/August 1980 
Summer Circuits Double Issue 
containing over 100 projects. 


E65, September 1980 

8K RAM +4.8 or 16K EPROM 
on aSingle Card/Precision Power 
Unit/Electronic Linear Ther- 
mometer/The Josephson Com- 
puter/VOX Printed = Circuit 
Board/Ejektor: Measuring Multi- 
path/High Speed Readout for 
Elekterminal/Musical Box/Elec- 
trolytology/Curve Tracer/Using 
the Vocoder. 


E66, October 1980 
Programmable Slide Fader/Touch 
Doorbell/Switched Capacitors/ 
More TV Games/The Junior 
Computer Memory Card/Remote 
Control Slide Projector/Video 
Pattern Generator/LCD Tuning 
Scale/Dual Slide Faders. 


£67, November 1980 


An r.p.m. Indicator as an 
Economy Guide/Draught Detec- 
tor/How to Recycle Dry Cell 
Batteries/Energy Saving Know- 
how/Simple Fuel Economy 
Meter/Automatic Pump Control 
/Long Life Technique in Light 
Bulbs/Automatic Curtain Con- 
trol/Fridge Alarm/Know the ins 
and outs of your Central Heating 
System/Energy Saving Motor 
Control/Coffee Machine Switch/ 
Operational Hours Counter. 


E68, December 1980 

Canned Circuits: 23 of the best 
entries which include Midnight 
Raid Detector/A ‘Flash in the 
Can’ / Canometer / Canine De- 
fence. 


€70, February 1981 

Audio Power Meter/Noise Re- 
duction / Process Timer / High 
voltage from 723 / Juniors 


Growing Up/The Voiced/Un- 
voiced Detector / Emergency 
Brake for the Power Supply/ 
150 W DC to DC Converter for 
the Car/Low Noise 2 Metre 
Pre-Amp/2% Digit DVM/Wagne- 


E72, April 1981 

Transistor Match-maker/Univer- 
sal Power Supply/Intelekt/Hu- 
midity Sensor/Logic Analyser II/ 
Crystal-controlled Stroboscope/ 
Junior Cookbook. 


E73, May 1981 
Camping Clock / Frequency 
Doubler/The Fully Fledged 
Junior Computer/Talk to Com- 
puters/Choke Alarm/Bar Codes/ 
Logic Analyser/Waveform Gen- 
erator/Sophisticated Software 
for the Junior Computer/Read- 
ing Bar Codes. 


E77, September 1981 

DFM + DVM/Revolution Coun- 
ter/Digital Barometer/dB Con- 
verter/TV Games Extended/ 
Disco Lights Controller/QUAD 
ESL63/Analogue LED Display/ 
Volt/Ammeter for Power Sup- 
plies/Chattering Chips/Transistor 
Ignition Update/Soldering Alu- 
minium. 


E89, September 1982 

Gas Detector/Rapid Loading 
Games/The Elektor Connection/ 
Inductive Sensor / Darkroom 
Computer Part 1 / Applikator/ 
Home Telephone System/Syn- 
thesised Sound Animation/Time 
Receiver for the Rugby MSF/ 
Three Phase Tester. 


E90, October 1982 

DSB Demodulator/L.C.D. Ther- 
mometer/Ultra Sonic Distance 
Measurement/Electrolytics Run 
Dry/Darkroom Computer Part 
2/Short Wave Band Shifting for 
SSB Receiver/16 Channels with 
only Five !Cs/Pre-amp for the 
SSB Receiver / Active Aerial / 
Transistor and IC Data. 


£91, November 1982 

Orum_ Interface/Talking Dice/ 
Model Train  Lighting/Guitar 
Tuner/Cerberus/Floppy Disc In- 
terface for the Junior/Cub- 
ular Bell/Mini-Organ Extension/ 
Kitchen Timer. 


advertisement 


£92, December 1982 
Triopede/Precision Power Sup- 
ply/The XL System/Crescendo/ 
Home Telephone  Help/Soft 
Switching/In-car loniser/Floppy 
Disc Interface for the Junior 
Part 11/A Dozen and One Sounds 
/Stopsignal Override for Model 
Railways 


E93, January 1983 
Milliohmmeter/accessories for 
the Crescendo power amplifier/ 
Darkroom computer tips/Chips 
for digital audio/3 A computer 
supply/Traffic-light control sys- 
tem / Tomorrow's music / Upper 
and lower case on the Elekter- 
minal, 


E94, February 1983 

Prelude part 1/VAM — video/ 
audio modulator / Main beam 
dimmer/Prelude class A head- 
phone amplifier/Fuse protector/ 
Acoustic telephone modem/ 
Double dice/Chips for digital 
audio part 2. 


£95, March 1983 

Fluorescent displays/Servo-tester 
/LCD luxmeter/Universal mem- 
ory card/Prelude part 2/Auto- 
matic display dimmer/Reaction 
tester/O, IC/Audio traffic light. 


Back numbers of Elektor currently available are detailed above, with a brief description of their contents. 
Send for your copies now, using the pre-paid Order Card inside the back cover of this issue. 


Prices are as follows: 


any one issue (except July/August) 2.6... ce ee eens £1.30 
additiomall ISSUES He ACI wa set ec snc oes g seks us ae arses tl se a. tou Wedeieee sete sce et ener ee LO) 
July/August (Summer Circuits) ...........--5-; Noe Bila aies  ioeaiteuhi ads them an a ee eee OU 
Prices include postage and packing. Overseas orders requiring airmail postage add £1.50 per issue (£ D .00 for July/August 


issue) (Prices subject to change without notice) 
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From the 
world’s 
largest 

manufacturer 
of scientific 
instruments 


hy 


WHA oie 
YL 
WWE 


YD) 
Ut) 


Ni 


MQ) 


MM YY 


Vit yy 
WM 


UM; 


Lt 
WH 


SS 


NS SWART 
RRA cr ncerennanen MeN 


WMA NHN 


Sion 


Bez instruments are used worldwide in The T90 gives an accuracy of 0.8% Vac and is 
medicine and science, in industry and remarkable value for money at £43.45 (+VAT). 
environmental technology, where precision and The T100 is a full range function meter with 0.5% 
reliability are vital: from the Beckman photo- accuracy at £49.00 (+ VAT), while the T110 offers 
spectrometer in a space probe scanning for signs of even greater accuracy of 0.25% plus an audible 

life to a Beckman clinical electrolyte analyser. continuity indicator at £59.00 (+VAT). 


1 ° z To feel like a professional you can order your 
World's widest range of hand-held Beckman straight off the coupon, or send for full 


multimeters technical data. 


This same perfection Es = Cc K Mi A Ni 


in design and manufac- h : 
ture goes into Beckman World leaders in multimeters 
Beckman Instruments Ltd 


ua Ute Electronic C ts UK Sal d Marketing Organisati 

j ectronic Components es ani arketing Orgamsation 
aera: widely used Mylen House, 11 Wagon Lane, Sheldon, Birmingham B26 3DU. 
in testing, measurement, Tel: 021-742 7921 Telex: 336659 


research and engineering 
om ee Se eS SS SS eee ee 


because of their accuracy 
I want to go digital! 


and their intelligent features. 
Please send me: 


Now the electronics enthus- 
T90 meters at £50.60 (inc. VAT, p&p) —____— 


iast has access to the same standard 

of reliability in the T90, T100 and T110 models. 
_____T100 meters at £57.00 (inc. VAT, p&p) 
______ T110 meters at £68.50 (inc. VAT, p&p) 


Digital performance at analogue cost 
All models undergo 100% factory testing. Their 

I enclose a cheque/PO. payable to: 

Beckman Instruments Ltd for 


accuracy is guaranteed to be held over a long 
period and reliability is outstanding, thanks to 
fewer components and interconnections. All 
components are of the highest quality and include 
a CMOS integrated circuit and gold inlaid switch 
contacts. 

The digital display can be read at a glance, and 
all functions are selected with a single rotary 
switch, rather than with confusing rows of push 

_ buttons. 
Battery life is exceptional - 200 hours at 
continuous operation. 


Please send me full data on the Beckman fl 
enthusiast's multimeter range. (Tick box if required) 


NAME 
ADDRESS 


Please allow 14 days for delivery 


ee SS] SET EZ SEZ SE Ee ET Ee eS 
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CRICKLEWOOD ELECTRONICS LTD 


40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. Tel: 01-4520161 TELEX: 914977 CRIKEL G 


PHOTO 2N3055H 120p | 2N4237 1. : BCI13 30p | BC258A 25p | BD242A G65p | BFX86 28 | MPSAd2 


SUPERIOR QUALITY CARBON Cermet 20 Turn 


3 
BC258B  26p BD242C 70p | 8FX87 25p MPSA4: 
FILM RESISTORS’ HISTAB Precision Presets | SENSITIVE PCB} 2N3055 GP oe. ee B29 25p | Boadsa 72> | BEX88 2p | MPSASS 280 
LOW NOISE 502, 1002, 1st Class Epox’ ens 2 8C259B8 26) BFX89 1.75 MPSAS6 30p 
%W 10.2 - M2 5% E24 2 2002, 5002, For borer | 2N4240  42p | 2N4240 3.00 . Ho eee ed FYI8 4 MPSA65 — 40p 
AW 100 10Mn 5% E24 3p K, 2K, 5K, Glass. For better | an3109 4p | 2N424B —15p Bozo Zip | BO2M4A 82m] Bevis ee MPSAgs 47p 
1'W 1082 - 10Mi1 5% E12 bp 10K 20K.” yesulss.tnan 2N3232 1.50 | 2N4249 —17p Beseos «azn | RCAC 1.00 | oe yay 1:20 | MPSA70 —45p 
2W 1082. 1OMa2 5% E12 18p 50K. 100K, spraying. Expose | 2N3250  36p | 2N4250—17p Bc260c 33p Oe ee | Beye 50p MPSA92 39 
: — 250K, 500K fol Ms ANG 2ST S0P tl Nasee” ca 3c261. 3p | Boadea rap | BFY41 1.16 | MPSA93 39» 
—$—$$——____—. B9p each | Single sided 2N3300 —- 60p Sp BC261A 4p poz46c «1:80 | BFYSO 23p MPSLO1 © 42p 
METAL OXIDE/FILM 23304 88p Se BC261B  35p i BFYS1 23p MPSL51 48 
RESISTORS 2N3302 80} 2N4284 = 3p aczeic §3ep | Soan9e 28° | Beys2 23 -| Mpsuo1 dp 
Very high thermal & electrical 1000vde Caps 2N3390 38p 2N4285 SP BC262 31p . BFYS3 31p MPSU04 ‘1.32 
stability. Extremely low noise (300VAC) Axial 2N3391  30p._: | 2N4287 © 45p BD250A 211 | BFYSS 31 Mee ceomaees 
0.4W 1082. IMa2 2% E24 5p inF,22nF 23p 2N3391A 34p | 2N4288 = 22p Bee pie go250c 2.46 | BFvss Bip MPSUCE MISES 
0.1W 1082 - MQ 1% £24 8p 4 Inf. 6 8nF 26 2N3392 -27p_-| 2N4289 = 15p Beer oar 80433 79p | Beye Fen, MPSUO? 75p 
——$— {ior 2p ae ee | ee 30263 -30p | 80438 = SSP | oe y7g = 0p | MPSUS! 88 
LOW OHMIC VALUE RESISTORS | 22nF. 33nF 37p z BNE: 2 Nae 8C2638 © 31p D436 1p | 8FY77  80p | MPSUSS 58 
Ak 47nF 46p | 203x114 2.21 2N3395 26p 2N4292 45p BD4: Bip 
(4 WOR %W) i) 8C262C = 3p B0437 88p | BFY78 80p MPSUS6 = 59p 
25) £12 n 100nF 48) | 233x220 4.55] 2N3396 269 | 2N4294 45p BC264 40p BFY9O 79p | MPSU57 1.20 
0.2282 8.282 p 2200F 74p | Developer for 2N3397.27p | 2N4297 2.50 Bczeis «azn | 8043888 | acer te | MAra21 poo 
EWOUND RESISTORS 5% 470nF 1.10 | above (do not 2N3402 0 35p 2N4302 = 39p BC266 35p 8D439 Op | swat 95p MRF453—poa 
23wo 22 330% E12 28p use Sodium BNR Os rei linonaces » ane BC266A 36p | Boags gp | BSW67 1.00 | MAF4S4 pos 
f 2 ‘ N34 2N4 4 ip : 
47W0478 -6K8 E12 33p IsoovDC Caps | Hydroxide) aNsece Mee aL EaNaatac 4 icon 8C2668 377 | goaa2 aap | BSW70 1.00 | MAF475 7.55 
10-14 W.1.082-33K E12, 37P oT A | B0Om! 2.50] onzare zap | 2NG342 Gap 8C300 45 | gp529 «1.20 | BSX19 —-24p - | MRFE477— pos 
InF.22nF — 30p N4347 2.26 8C301 44p BD530  —«-1.30 | 8SX20 24p MRF479 pos 
LOW NOISE Min vert Map | 2 30F 4 7nF 3p 5N3420 280 3Nagst a8 C302 43p | 80535 = 75p | 8SX21 40p: | MRFGO4, pos 
ROTARY POTS | Mini Hori  14p DALO ETCH 2N3439 © 98p | 2N4400 = 15p 8C303 47p | BD536 = 75p | BSX27 78p | NKTI24  63p 
£3 Series Stalidard'Vert RESIST PEN 2N3440 —80p 2N4401 27p 8C304 46p BD537 80p | BSX28 66p NKT125 — 49p 
4.7K 2M Lin 32p, 17p | 2000VDC A: + nib 90p | 2N3441 1.25 | 2N4402 —30p 8C307,  13p. | gp538 © Op | BSX29  -34p_-| NKTI26 47p 
4.7K - 2M Log 32p,] Standard Horiz | '0ORF 20% 76p | * spare ni PY} 2N3aa2 1138 | 2N4403 — 30p 8C307A 149 | ~gp539 «= 0p. | BSX39 « BOp_-|-NKT128  42p 
As above with fF Vp 2N3442RCA — 2N4409 =. 36p 8C3078 = 15p BDS539C  i.10 | BSX60 75p NKT129 aoe 
OP switch —80p,] thumbwheel or Ceramic Hi Volt ANTEX 185 | 2N4410 42 Ht a0 BD540 85p | BSX61 80p ites te 
As above but ‘4 Spindie tor | Disc Capacitors SOLDERING 2N3444 «1.70 | 2N4427 —_79p BD540C 1.20 | 8SX76 50p 
stereoying Standard Pre 100p/IKV  20p IRONS 2N3445 4.80 | 2N4440 12.58 Bcsose 142 | (80675 = 72p | BSx77 sep | NKTZI0 an 
switch) 90m} sets only 8p} 100p/2KV 24— | C240 (15W) 4.59] 2N3446 6.09 2N4B70 80 Hen sa BbE7S me esv24 ve Nicrsie: 660 
100p/3KV 6p | X25(25W) 4.99] 2N3447 5.72 N4g71 5p peseae: ep |) eaeiz. zee. | esy2s 1.00 | NKIaI8 aap 
MICRO-MINI V6OV Polystyrene | 100P/4KV 28D | Iron stand 1.65] 2N3448 6.56 2N488 2p BC309C 17 . NKT219  — 40p 
100V CERAMIC ie vitor | 220p/6KV 3p | C240 2N3468 = 1.00 2N4898 = 1,29 P, BO711 1.32 | BSY29 70p NKT224. 400 
PLATE CAPS tener 470p/2KV27p 199| 2N3512 1.06 2N4901 1.69 8C317 15p 80712 1.32 | B8SY39 47p Nerese.. lage 
5% or better 470p/6KV 32p | Element 2N3553 2.30 2N4902 3.52 8C318 15p BOX14 1.30 | BSY54 40p 
E12 Series ae 1n/2KV 2p | X25 2N3563 20p | 2N4903 3.24 8320 26 | BOX18 1.69 | BSY65 8p | NKT229  40p 
ipF -10nF 7p | 220F. 200F In/6KV -2p_| Element 2.05) on3564 25p | 2NAS04 2.75 8C321 259 | 80x32 3.47 | BSY95A 25p | NKT238  46p 
DISCOUNTS ON EF Sank 2n2/2KV —-30p_- | Bits C240 2N3565 20p 2N4905 3.25 BC327 14p BOY10 2,00 | 8U104 2.22 NKT240 42> 
QUANTITY Be SIRE 2n2/4KV —-32p_-| No2(Small)65p | 2N3566 SOp | 2N4906 3.42 BC328 14p BDY11 2.50 | 8U105 1.70 
180. 220p BDY17 2.89 | BUI09 3.29 | NKT241  40p 
PLEASE PHONE | 05 220pF 2n2/5KV 3p | No3 (Med) 65p| 2N3567 55p 2N4907- 3.20 : BU126 1.47 NKT242 40p 
270pF. 330pF 3n3/2KV 31p | NoG(Micro)65p | 2N3568 50. | 2N4908 3.70 BDY23 3.40 na? ApEn 
SIEMENS 63V | ae a OpF 3n2/4KV 2p‘ | Bits X25 2N3569 50; | 2N4909 2.99 BDY25 3.75 | BU204 2.2 Nias oe See 
MINI fF’ 82008. 4n7/4KV 3p | No 0 (Small) 2N3570 2.56 | 2N4910 1.95 BoY38 1.74 | BU205 1.75 A re 
mougernae | ier sr ose| ive, ite | augis 28 ever 10) sume | eres 38 
2 2nF. 3 InF 51 (Mea) 65p | 2N3572 206 | 2Neer ass Bye i Bu326s 2.35 | NKT261 40p 
1OnF 10p No 51 (Med) 65p | 2n3584 02.76 | 2N4915 2.95 BDYS6 1.80 
22nF Np: |, s4ZnEsOn 52 (Lge) 651 BDY57 6.25 | BU406 = 1.45 | NKT262 —40p 
as 12p each No ge) 65p| 2N3585 2.99 | 2N4916  48p ‘ BU407 1.45 -| NKT271  40p 
ane ie SN scoe he Zee aNaet oi eee Boyes 6.58 | Buaos «= 1135 | NKT272 405 
2N36 f F 
68nF 10p | C280 or Equiv SOLDER 2N3607 28 | 2N4919 1.28 BOYeI) (2:00 || BURG oN26 |] NE Ta7e 3 
100nF Polyester Caps 125gms 2N3632. 9.88 | 2N4920 1.34 CT ee (ieee eters ene 
Redial Long 18swg 2.95] 2N3638  35p | 2N4921 55p BDY92- (3.751) }BUV 20 tO Nees 
leads 22 swg 3.10] 2N3638A 37p 2N4922 69p BF115 35p UVv2t . . 
SIEMENS 1OnF. 15nF 2N3639 36p_- | 2N4923 99 BF119 = 1.00 | BUV23 13.60 eee re 
POLY-C 22nF . 33nF. DIL SOCKETS 2N3641 39p 2N4924 92p BF121 75p | BUV24 12.10 KT4 5 
5% 7.5mm 250V | 47nF. 68nF Ng926 BF123 jop | 8UV25 15.00 | NKT603F 56p 
7 Lo- 2N3642 25p 2N49; Sp Pp NKT613F 55p 
CAPACITORS | !00nF Sp Pins prof W.Wp.| 2N3643. 15p | 2N4927 95p BF127 80p | BLUX20 17.00 NeTezacmece 
2 150nF. 220nF. 8 8p 2p] 2N3644 28p 2N4928 = 1.59 BF153 39p | BUY 18S 3.95 pees aa 
InF -68nF 10p Vp 9 35 2N3645 33p 2N4964 27p BF1S4 25p | £430 4.99 
B2nF -150nF 15p | 330nF. 470nF 16p 14 ae a5 2N3646. -.28p 2N4965 —-25p BF157 58p | 4300 48p NKT713 47p 
SOnF. WWF 24>) ercuresist | 1S 12% 8°] anace2 15 | 2NG966 259 PE ge pae| ered 250 | NKT734 Sop 
5% 7.5mm toov | 2 HF MP] oe crers | 8 6° P| 2N3663 16p | 2N4967 2p BF159  58p | MA8001 45p 
eaereirons - 2020p - 2N3691 18 | 2N4968 —25p BF160  5Sp | MA8002 62p | NKT736 58 
E12 Veroboard 0.1 1. Thin lines 22 22p - 2N3692 20p. | 2N4969 = 31p BFI61 58 | MA8003 39p NKT773_ 40p 
1O0nF-180nF 12 Copper Clad 2. Thick lines 24 24p 70p] 2Nn3693 25p 2N5010 8.50 BF163 50p | MO7000 2.60 NKT781 43p 
oon osone ion 25 x3,75 79p | 3. Thin bends 28 28p 79p| 2N3694 30p 2N5011 «9.37 BF166 57p | ME0401 25p Nien ze28 oe 
3300 3200 20B) a nek pends all. 40s. 30,55 22.Pi] | 2NS702 Ty Oe oNeoas. ee BF170 79 | Meodoa Zep NKT13329. 50p 
5. DIl. pads 2N3703—10p 3 ip 
ee es lrasien (paneer aut am | anes tee rit fe | mesg ae | werieese So 
N ; 
ABE COmepl 38n Dadian probeoly ne: 2N3706 10 2N5039 3.90 BFI77 25p | ME0413. 35p | NKT20329 38p 
Complete range 7. Dots + oles plsranetictsi 8 3Navo7 tee | 2NS086 6p BFI78 30p | Meoa14 — 48p. 
of other voltages 8. 0.1" edge ivou aoe 2N3708 10p 2N5087 39p BF179 35p | MEO461 45p 
eet Dip Board 3.50 cons. sae wag Vou 2N3709 10p | 2N5088 37p BF180 35p | ME0462 45p 
eee Track Cutter1.35 | 9. Mixture yantpleese 2N3710 10p _| 2N5089 —37p BF181 36p | ME1001  45p 
leose'phone Pin Inserter 1.79 | any sheet of phone or write 2N3711 10p 2N5126 48p BF182 36p | ME1002 45p 
100Pins 488 _ | above 35p as this is not 2N3712 2.00 | 2N5217 38 BF 183 38p | ME1075 45 
Neon e Pion a full list 2N3713. 1.38 | 2N5128 38 Bet as abe aes Hs 
z fero Wiring c 2N3714 2.98 | 2N5129 0p Pp 
ICeMULT! Pen + Spool 3.35 oNata ead 2N3715 3.31 2N5130 —-37p BF194 12p | ME3002 25 
: Spare Spool 75p 2N916 30p | 2N3716 3.60 | 2N5131 2p F195 12p | ME4001  45p 
Microtest 80 Combs 6p Wire & Cable 2N917 65p 2N3724 75p 2N5133 22p BF196 12p | ME4002 45p 
£16.00 Ferric Chiorid, Prices per metre 2N918 33p 2N3725 85p 2N5135 38p BF197 12p | ME4003 45p 
Si iia Solid Hook up | 2N929 36 2N3730 4.65 | 2N5136 © 38p BF198 15p | ME4101 —_25p 
upertest Ba eeeirencns Wire 2N929A 45p_- | -2N3732. «2.88 | 2N5137 —23p BF199 15p | ME4101 5p 
680R £ 32.0 to make Here Any colour. 5p | oNg30 20p 2N3734 1.30 2N5138 18p BF200 1.49 | ME4103 25p a 
‘ 2N930A —-30p 2N3725 2.45 2N51 oh ae Bhz24) 32 Mentos are pean He 
7 2N1131 24 2N3738 «2,00 | 2N514 2 8 
vata | Quality Electrolytics | iiss | gune ie | aa eed ee 
BERS By Matausiite or Siemens 2ni302_ 5p | 3N3766 «290 | 2NSI72 18 BF244A 35p | MEGIO1 2p | SCI07 7p 
1/35V 14p (other good makes may be sent only 2ni203—«68P | 2N3767 «3.19 | 2N5175 —58p BF2448 39p | MEGI02 28 | SC10B —27p 
See Omer eae Lee reac oven ok sweety tculiyt aetsee eee | 2N3771 «1.75 | 2N5179—39p BF 245A Meg001 —47p 
say 1@ | anats eee | Mtr: tas | ANsigo aap arise sip | Meso? ap 
68/35V 4p uFd v Beautiful 2N3170 58p 2N3773 1.99 2N5183 1.00 BF246 52p | ME8003 50p 
1.0/35V 14 47 63 8 Mini Radial 2N1420 66p 2N3779 1.70 2N5184 1.10 BF246A ME9001 S6p 
2216V tap 47 10 % Low Volta 2N1483 2.95 | 2N3789 327 | 2N5188 = 1.15 8F246B  51p | ME9002 56p 
4 350 3p Low Voltage | oii485 3.47 | 2N3790 2.73 | 2N5189 1.00 BF247A 4p | MFE3004 2.36 
2.2/98V 22 47 FFB Matsushita only pss sed 2N3791 2.47 | 2N5190 68 8F247B 55p | MJ400 2.98 
EET | | Dimer ce a oe 3Nis24sSBp | 2N3792 2.68 | 2N5191 —70p BF254 -39p | M420 2.26 
ne vemoas 500 of oe 2N3749 «'25p_- | 2N5193 —90p BF255  42p | 4302.98 
4.7/35V  24p 1 “p 2 10 6p | 2N1702 3.20 i 2N5194 —-79p BF256A  35p | MJ440 
6.8/25V 2p | 22 2% 8 2 16 Mp] 2NI711 35 | 2N8BI an | 2NS209 (2a BF256B 45p | MJ481 _—+1.69 
6.8/35V 25p | 22 8 9p 47 10 7p] 2N1889 SOp | 2N3820 38 F 3 ioe 
100-11 +1 2N3821 1.84 | 2N5210 —25p BF256C  62p |_MJ491 1. 
10/16 VV _25p 22 P47 16 8p | 2N1890 50p 
2N3822.  90p | 2N5219 25 BF 257 30p | Mug02 3.99 
10/35V 34p 22 30 100 «10 «Sp | 2N1893 49p 
SOM s oa 33% 1p 100 16 10p | 2N1974 1.50 | 2N3823  45p | 2N5S220 15p BF258 32p | MJ900 2.90 
ee is 0 11 ¥ 2N3824 «1.70 | 2N5221 25 BF 259 35p | Myg01 3.10 
15/25 V 32p 33 Pp 220 10 lip 2N2060 7.14 4 
22/6.3V 26p | 33 63 12 Zo 16 12] 2N2102 39 | 2N3826 78 | 2N5222 288 Beans Bas ooed | Onc ooTmmaioo 
22SN 22 ee ee ag melee tae Bey gene RNaees «aan | 2NE224 30 8F270  65p | MJ1800 3.60 
" 38p 8F271 68» | MJ2500 2.19 
2N3855 30p_-| 2N5225 5p 
47/6.3V 43p 47 4 1p 100010 2N2218A = 25p BF273 40p | ™MJ2501 2.25 
2N3855A 40p | 2N5226 25p : 
100/3 V a0 ea Mag eos 6 ae TN Be 2N3886 45p | 2NS227  25p BF274 40p | MJ2955 1.00 
resdinrouah 10 25 ~—Bp 2N2220 22p | 2N3858 31p | 2N5232 30p 8F324 38p | MJ3000 2.19 
Capacitor 10 4012p 2N2221  22p- | 2N3858A 37p | 2N5232A 32p BF336 36p | MJ3001 2.25 
1000p S00V 7 Mains /Speaker 2N2221A 3p 2N3859A — 31p 2N5245 = 37p BF337 28p | MJ3701 2.55 
ad Cable (per metre) | 2N2222 24p | 2N3860 31p | 2N5246 40p 8F338 48p | MJ4502 3.99 
MINT FILM Twin Yamp 14p | 2N2222a 25p | 2N3866  90p | 2N5247 4p grses Bap MJER7O 9yp 
MULLARD Twin 2% ampi6p | 2N2223 2.60 2N3877A — 35p iP MIESZ pet 
3Core 2% IN2223A 4.1 2N3900 25p | 2N5249 48 BF363 85p ip 
PeLRIMMERS Core 2s ame | Nzacs “Son | 2N3901 —30p | 2N5266 2.88 BF487  46p | MJE520 92p 
oa as 3Core6amp 31p | 2N2368 25p | 2N3902 6.65 | 2N5293 98 BF458 S6p | MJE521 9p 
‘ : i“ 3 Core 13.am 2N3903 15p | 2N5294 = 1.28 BF459  62p | MJE1090 3.65 
2-10 pF E e ee ae BF469 Bp | _MJE1100 3.65 
2N2369 18 | 2N3904 15p | 2N5295 1.37 P x 
(600MHz) 27p 2N2405 88p 2N3905 15p 2N5296 ~=—«:1.28 BF470 86p | MJE2901 3.65 
2. 22pF 3N2410 1.18 2N3906 15p | 2N5298 = 1.37 BFR39 25p | MJE2955 9p 
Peeeeceaee a Solid Multicore | 2N2411 3.60 | 2N3945  85p_ | 2N5302 3.20 Pal uh Ives se ales 
5.5 - 65pF aicore 33p | 2N2412 80p 2N3962  30p_- | 2N5303. «3.80 BFR41 25p | MP8111 — 1.00 
(200MH7) —-36p 3Noa77 Sse 2N3964 «1.42 | 2N5305 —25p BFR79  25p | MP8112 1.39 


2N4030 66p 2N5306 37p BFR80 25p MP8121 1.35 


630VOC 250VAC 2N2483 25p 


2N4031 © 55p | 2N5307 40p BFR8i = 25p | MP8122 1.40 
co ercarse 3N2d81 8.00 2N4032  65p | 2N5308 = =—_25p BFRIO 2.11 Mpsizs 138 
reened Cab ‘ 2N4036 © 58p | 2N5354 ~—-19p BFS28 2.95 1s 
aOnF nze 4 Saeeee alae Eee see 2N4037 © 43p:- | 2N5355 © «19p BFS61 1.00 | MPF102 39p 
eae 18p 17p | Stereo zip | 2N2714 12p_| 2N4058 =—-10p._- | -2NS358 7p BFS98 1.10 | MPF103. —-29p 
aan Ate 2p | MiniSingle 12p | 2n2848 60> | 2N4059 17p | 2N5366 — 25p BFTI9 1.65 | MPF104 —.29p 
ple 2p 2p | MiniStereo 18 f 2N2875 220 | 2N4060 12p | 2N5367 28 BFTI98 1.88 | MPF105 9p 
100nF 359 30p | 4 Core 4 Screens ; 2N4061 10p -| 2NS401 -35p BFT66 248 | MPF112  59p 
10a 770 4p 2N4062 -10p- | 2N5415 1.10 BFWi0 1.48 | MPF121_ 1.69 
2200 ¥$p | 4 Core 1 Screen 2N4064 «1.15 | 2N5416 1.54 BFWi0 1.48 | MPS3638 27» 
2p 2N4069 1.00 | 2N5447—16p. BFW11 1.48 | _MPS3640 40p 
Fully enclosed 38p | 8Core 6p 2N4074 = 75p_- if 2N5448° = 19p BFW43 2.47 | _MPS4356  60p 
Pica Pre cat Zp | 12 Core 80p 2N4092 98 | 2N5449 = 21p BFWs9 «1.06 | MPS6517 47p 
sonic zp 2N4093 1.20 | 2N5450 23. BFW87 «1.53 | MPS6518 47p 
10057 10M Xp 2N4121 45p_-« | 2N5451 «5p BFW90 1.53 | MPS6530 37p 
43 Aerial Cable 2N4122. 0 45p 2N5457— 29p BFX12 .00 | MPS6560 32p 
6Op | 50 RGS8A 36p 2N4123 21p 2N5458 29p BFX13 91p | MPS65S62 32p 
Carmet 20 Turn 30p | 75Q.UHF §38p 2N4124 35p 2N5459 29p BFX19 50p | MPSAOS 3p. 
Precifion Preset: 38p | 759. VHF = 28 2N4125 -37p 2N5460 = 72p BFX20 80p | MPSAO6 25 
£092, 10082, 46p | 3009) Flat 14p 2N4126 27p 2N5461 60p BFX29 MPSA10 —-.28p 
20082, 50082 5p 2N4220 -75p | 2N5462 —-80p. MPSA12 —29p 
1K, 2K. 5K. 40p Rainbow 2N4221 95p | 2N5484 —40p MPSA1348p. 
10K, 20K. 639 Ribbon Cabl 2N4222. 0 97p 2N5485 = 29p. MPSA14 — 46p 
50K, 100K, 70p tBbCr ae 2N4223 97p 2N5490 1.37 MPSA16 = 30p 
250K, 500K 134p | 10 Way 65p 2N4224 98p 2N5492— «1.56 MPSA18 —65p 
' 99p enc’ 75p | 24Way 1582p 2N4234 2NS494 -MPSA20 
120p | 40 Way _210p 2N4236 2N5496 


B0241C 
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CRICKLEWOOD-STOCKING PARTS OTHER STORES CANNOT REACH! 


% THE LAZY WAY Phone your order through on Access, Barclaycard, Visa or American Express 
Items not fully covered on this list include: OPTO: 7 seg LEDs, LCDs, bezelled LEDs, Lamps, Lampholdars. FUSES: 20mm, for immediate service; no extra charge, no minimum order. 
1% inch, slow or quick blow, Fuseholders. CONNECTORS: DIL, DIN, Phono, 1 mm, 2 mm,4 mm, Bulgin, USA, I.€.C. KNOBS: .%* THE TRADITIONAL WAY Send cheque, PO or credit card number. Cash not encouraged but 


Plastic, Aluminium, Anadised, Collet, Pointer. SWITCHES: Toggle, Biased, Rocker, Rotary, Slide, OIL, Push, METERS: LCD, accepted (no coins please). All in stock items shipped same day 
Analogue, Test and Panel. TOOLS: Pliers, Cutters, Strippers, Trimmers, Cable Cutters. And hy h Rigs a: dug bee Roe ii ; il 
All in stock items (that’s 95%) nosted same day. OFFICIAL ORDERS FROM SCHOOLS, GOVT, DEPTS EC. WeLcowe, %& THE IDEAL WAY Call in and collect. We are on the main Edgware Rd (AS) just 1} miles from 


OVERSEAS ORDERS WELCOME (CWO + ADEQUATE POSTAGE) QUANTITY DISCOUNTS BY NEGOTIATION, Staples Corner and approx 3 miles from Marble Arch. 
CRICKLEWOOD ELECTRONICS LTD, 40 Cricklewood Broadway, London NW2 3ET, Tel: 01 4520161, Telex: 914977 VAT Please add VAT at the current rate to all orders except books. VAT not chargeable abroad 


AL L STOCK B RAND N EW F RANCH ISED O RIG | N POST, PACKING & INSURANCE Standard small order charge is 70p (more for heavier goods). 


Export orders minimum £1.50. 


1N3493_ 2.20 | ZENER DIODES | Small diffused LM381AN 2.26 | SO42P r 74LS123 -36p 74H11 1.45 2.097152MHz 
1N3493R 2.20 400:500mw =| R20 Bp Bp | LM3BIN 1.40 | TA7206 199 74LS124  88p | 74H20 1.45 00 
1N3602-36p £24 Series G20 12p 1p] LM382N 1.12 | TA7205  89p 74US125 24p | 74H21 1.45 3.2768MH? 1.50 
Nseo8 And 2447V 8p | Y20 12p 10p LM383T 3.40 TA7222.—1.45 74LS126 5p 74H30 1.45 4.00MHz 1.40 
INS785 3.00 | ee | Micro 0.1" twgean 1.40 | TA7310 1.49 74LS8132 39 | 74H40 © 1.55 4.194394MHz 
poem 60 | ss watt R10 2p 2p} LM386N1 88p TAA263 3.88 74LS136 _29p 74H51 1.75 2. 
Se ae ees earas GIO 27p 2p] LM386Ne 1.20 | tTaazo0 3.95 74LS138 32p_- | 74HS3 1.65 
Naoor ap | Sony tsp | YI 27> 2p] cmseen 243 | taasog soe 74LS139 30p | 74H54 1.45 | _ numbers in 40 
Umi (psec LM391N6O 1.70 | Taa3so 3.60 74LS145 70p | 74H55 1.40 | Series, substitute 
iNaoee ba, | zis Wank Targe clear LM391N80 1.93 | Taaso1 1150 7aLsi47 1.87 | 74H60 1.70 74C for 40 
1N400s ep. | E24 Series REC 12p 1p | LM392N 76p | Taaso2 247 74Ls148 769 | 74H62 1.78 Brelix. 9a ao 
inao0e ep | 7-578V 1.10] GSC 7p 13] LM393N 96 | Tansso 73p ee ae Sot Gia) EO 
1N4007 gD | me | YSC 7p 13p | LMI9GH 3.80 | Taaceo 2.35 74LS163, 9p 20 
1N009 -20p | SWwireended | Super bright LM396K 13.62 | Taas70 2.35 dat SES: 100: 45 CMOS ; 
tNavas: © eet | tellowing Large (100 LM709NB 64p 74L8185 29 | 7eL02 1.00 | 4502 56 | aa52 
ANateee igeal avoltages only times brighter! LM709CH_ 1.00 > 74LS156  36p. | 74110 = 1.70 | 4503 eae et 
1N4150 186 ASU 38p 2p | LMI0CH 89 | Tanssia 360 74L8157 27 | 74147 3.27 | 4507 33p 35 
poo GSU 42p 34p | LM7I0CN 52p TAAGE1B 250 74LS158 29 74L74 1.20 | 4508 1.19 3.00 100.00MHz 2.95 
INst72 Sop | 8V2.8V7. 9V1. YSU 42p Sp | LM7IICH 138 | Taa700 2.60 74LS160 35P | 74185 4.20} 4510 8p ; 5.5 MHz 
INSI76 aap | 10V. 12V. 20. | Trecolour LM7I1CN 70p | Taagso 2:50 74LS161 35 | 7arge 1.50 | 4511 48p Ceramicfilter90p 
1NB400 tap | 33V. SIV. 62v. tat LM723CH 1.21 | Taagzos 2.63 74LS162 35P | 74193 = 2.30 | 4512 48p 
1Ne4o1—13p- | _68V" od sed tMyaneH 300 ewe d pieced patsied a0 fate ae 4e18 na ZB80ADART 5.60 VALVES 
1N5492 0 14p um72scn 3.19 | Tanreon 228 74LS165 58 4516 58 | ssoapma 675) °¥08/87/802 
1N5403_-15p_| 10W Pos. Stud TADI00 2.00 74LS168 84 7acmosTtL | 4518 39 be : 1.2 
1N5404 16p_| Following LM733CN $8 | TBAI20AS 69p yausies asp | 74c00 27» | asi9 29p relaeey sao | ESCH | 1.22 
1NS405 -17p | voltages only LINEAR Ics LM7a1GN tgp | Teags! 159 74L8170 70p | 74¢04 —28p |_ 4520 48 | 3Nasces per] ESC8S = 1.22 
1N5406 -18p_ | 7V5. 13, 18, 20, AY1-5050 95p ! 74LS173 555 74C10 28 | 4521 99) ‘i Ecce4 12 
24, 27.30 3.66 | tM741CN1480p TBA395 «1.65 a jp | 242768 5.99] EFeS 1180 
1N5407-19p . 27.30, 33, AY3.8910 3. LM747CN 69D 74US174 45p | 74014 89p | 4526 59p 8 4:05 E 
15408 20p | 68, 82,91. 100, ay3g012 440 | Chzagcn 100 | TeAgsS 1-50 74US175 399 | 74620  28p | 4527 Oph | Suseses 4 eta ae 
1N5024  52p | 110 1.26 | Av5.2376 5.89 | [izagen 3 - 74US181 98 | 74C30 36p | 4528 46p : 
1N5625 6 0p CA3000 4.801 twrsesN aop Te Ascoh tes 74U8183 1.06 | 74C42 %p | 4532 69p VOLTAGE KT66 Ars 
1N5626 6 2p: | 20W Pos. Stud €A3001 4.95 | UMi30aN 2°80 Lyrae 74LS190 36p | 74C48 1.40 | 4534 3.98 REGULATORS Ree eae 
1N5627 68p | (BZY93 series) CA3002 4.60 , 748191 38p | 74C73 54p ee also : 
LM1305N 3.10 TBASIO. 295 Linear ICs) PCC84 3.00 
1s44 joe | E24 values GAg00s = 315 | Lag07N 2.75 TBA5100 3.05 weCsie2.  26n | 76 e7p — Positive — PCC85 3:40 
18131 4p | 7v5.78v 2.00 | 83007 492 | iwidton 145 | Teaszo” see PAUSIOGs wrS7B |ctdCSS Ste Pcceg 1.89 
18421 100 Ca3012 «1.75 | LMIS30N 2.26 TRAS200 2.75 jatsies 32> | 7acss 130 PCF6 2.30 
1 18421R 1.00 OFTO Ca3013. a2 | LMI4S8  44p | TBAS30° 2.55 74Lsi9g 45p | 74C89 5.95 PCF201 3.00 
BR100 °° aop | 18940 0p FLESTRONICS | Ca3z012 235 | tMigoo see | TBAS200 2.76 Tatsigy asp. 78090 «1.08 PCF8O1 2.87 
18941 1 P | CA301S 2.62 : TBAS4O 2.72 * 74¢93 1.44 PCF802 2 
ud 18961 22m | 2N5778 80p | Ca3zo1g 75p | EMiccs Seg | TSA5400 2.74 Patccas Ha 74C95 ‘1.00 PCL82 1.80 
AAII9 —.28p | 2NS779 70p | Ca3018A 2.00 TBASSO 3.25 74C107 «0p PCL85 2.20 

THYRISTORS 4N25 1.10 UM1818 4.00 74LS241 5p 
SensiiveG AA129 S7p CA3020 2.00 | tuia20 2:15 TBAS5OQ 3.27 74L8242 55p 740151 2.55 PCL86 2.10 

rete | AAI 2 F100 1.40 | Ca3020a 3.90 . TBAS6OC 2.87 7 PCL805 = 2.20 

Sp LM1828 9 74LS243 55p 4C154 4.95 

Small Signal BP104 1.00 | Ca’ a7 TBAS70 2.37 P 
2N5060 "3 AAY30 — 44p | BE os, 299 | CA3021 3.20] Cura30 2144 TBACenatna! 74U8244 50p | 74C157 2.20 ‘0510 4.95 
2N5061 AAY33—46p CA3022, 3.12 | tmigas 4.12 2.48 74LS245  50p | 74C160 1.54 500mATO202 | PFL200 2.98 

BPXx29 2.47 | ca302 1 . TBASB1 3.11 COMPUTER ICs PL504 2.11 
AAZI7 27p 52] cCmigas 2189 748247 50p 74C161 1.15 7805M ‘47p i 
BA100 22p | BPXa8 676 | ¢A2028A 95p ese TBAG41 3.00 74.8248 55 74C162 «1.16 CPUs 7812M 47; PL508 2:36 
BPX60 4751 Ga30288 LM1B! 2.75 TBAGS1 1.80 1802 7.00 ey PLsi9 775 
BA102 —-25p 199] Lmig7 3'28 j4aLs249 5p | 74C163  65p 715M —47p : 
BAIS —-25p_ | BENG) 388 | $A3029 44 | Cwng72 38 gL ee 7acs251 30p | 74C164 9 1.15 7842M ——47p | PL802 4.17 
a2 $0 | eae Gan | SAO 207 | Cinaae ae | Tee. Bee racseet SB | Faciss ‘oe gear? "°"Sap | FYSt0K 388 
: : LM1g89 3.77 : 748257 35p z : 
esis ae | eats gh | Chteee $1 | lato aie | Tearaane wae | hee oe 
BAiss tgp | COX23 539 | caz039 150 | tMagnan seg | T3A7500 2.46 Jatsset 135 | 7aci92 aap PLUGS & 
BA156 ©. 38p_- | COX33 489 | Ca3041 3.47 | Lwiz9i7ne 1.89 | TeAzeQA 2.11 74LS8266 18 | 74C193 68p 1.5 Amp TO03 SOCKETS 
BA182 40p neers 15p | CA3042 3.47 LM3524 «6.77 a Hes 74LS273  60p 74C194 89p 7805K 1.39 UHF PL268 types 

REA BA201 18p NE 18p | CA3043 2.75 | 13301 1.60 TBA820 75p 741.8275 2.25 74195 —-70p 7812K 1.39 Low loss, 

. mps | 8202 —26p 37A 18p | ca3zoas 69 | (o3302 74p_ | TBAB20 74LS279 “30p | 74C200 10.00 7815K 1.39 | superior quality 
See ozoe | 188316 25p | LOS2A 1p A347 «382 | twsaor — é5p Urea 74LS280 1.60 | 74C221 1.20 7824K «1.39 502 
jutfix: = A: Fi bs i 
B = 200V aaa ac LO57A ie CA3049 «3.21 hivcones ne ve Ao200 uae FaLee ap vaceee aig — Negative — Raeen a 
C = 300V BAVIO 16p | LOS52C 30p | CA3050. 4.11 LM3900 48p. TBASSO 265 74LS290  45p 74C903. 2.30 100 mA TO92 Round skt 40p 
O = 400v BAVI9 15p LOS6C 30p | CA3051 3.80 M3905 —«‘1,25 ¢ 74LS293  40p 74C904 1.84 MEMORIES 79L05 59p Sqr skt 4p 
M = 600V BAV20 15p | LOS7¢ 30p | CA3052° 292 | C3909 79p ene an 74LS295 89p 74C905 10.88 | 2101 4.00 | 79L12 59p 

TIC1064 46p | BAVI9 —15p_ | LOBOA Ye | CA3053 4.00 | Lwza11 1.20 | Tealge, 200 74LS298 89 | 74C907 1.91 | 2111.1 3.00 | 79L15 59p 
TIC106B 47p | BAX13 10p | LOB6A 22p | CA3054 1.66 | (w3914 250 | TcAZIO aos 74L$299 2.50 | 74C908 1.87 | 2114(200ns)92p | 500 mA TO202 
TIC1O6C 48p | BAX16 1p uoe7a 22p Ca3059 2.80 | (m3915 2150 TCA220 3:44 74L$323 1.76 740911 9.59 | 2532 2.98 | 7905M 55p 
4A TIC106D 58p | BAY38 20p pO382 Sp | CAR060 4.09 | (u3916 2'80 TCA270 2.44 74LS324 1.45 740912 8.00 | 2564 799 | 7912M 55p 
TIC106M 68p | BAYSS ae) derecert aoe caaeeee are LM4250CH 2.63 TCAS40 2.20 7418325 2.96 740914 2.88 | 2708 2.25 | 7915M 55p 
93 10p fede s Sp as 4.62 LM4250N 2.39 TCA4SO 265 74LS326 2.39 74C915 1.99 2716 (Sv) 2.11 7924M SSp “KEYNECTOR’ 
TIC116A 66p | 881038 = 70p : CA3068 = 4.23 LM13600 1.09 TCA64O 4.15 74LS327 2.39 74C918 =. 2.50 | 2764 4.25 1 Amp. T0220 Bare Wire Mains 
TIC1168 68p | 88103G 70p | LD468 1.65 | CA3070 3.20 74L$347 9p 74C920D 8.50 | 4027 3.00 | 7905T 44p Satety Block 
8A TICII6C 71p| 881048 80p | L471 27p | cazo7i 330 | Masti2 388 | ToAgsO ae 74LS348 1,00 | 74C922 4.50 | 4060 950 | 7912T 44p £7.95 
TIGH6D.73p)], 281086" «800.1 tOa7e 120] Casore «312. | mes7i9 «7:95 | tca730 4.80 74L8352 79 | 74C923 $.00 | 4116(200ns)75p | 7915T 40 | nev ay amin 
TICIEM 80) Bei0sa 57 | L479 ves | Ca3zover 2.25 ms3200 864 | TCA740 4.80 jasse2 726 | raco2e esa | aioe age | aSAmp. 108° 4 pole 2 way 
TIC126A 72p] 881058 58 | LO4si 27p | CA3080 1.89 = TCA7SO 4.85 748365 29» | 740928 6.00] 5204 750 | 7905K 1.99 T5Q 6-12V 
PF} 88109G 5p | Lose 1.25 | CA3080A 3.95 MORN TCA760 2.75 7418366 29p | 74C929 5.20] 6116 3.50 | 7912K 1.99 Jamp contacts 
8Y126 -20p._ | LO4EB 170 | CA30B0E “7op | MC13040 TO AROOT sane, 74(8367 299 | 74C930, 7.80] 6514 330 | 7915K 1.99 Gi 
BY127 22p | L0489 1.89 | CA3081 1.90 f BA8000 3.60 4L8368 29p 74C932. «3.12 | 6810 115 | 7924K 1.99 
TCI He Seales sip | cAa3z0as 1135 | MC1305- TCA830S 1.90 eae mace oanS. ae CANNON TYPE 
MSP] ayiez 1.26 | OPI? 1.20 | CA3086 —48p Molaace TEA 20 74L8378 88p 74189 4.00 = Variable — ANBIORLUGS 
BY188A 65p | RPYGO 2.65 | CA30S9E 1.95 C1307 TCA940 1.69 5alsaes 118 7418289 3.25 | 1200 (2A Pos) (3 PINXLR) 
SIEMENS BY206 36p | Reyes 382 | ca3zos0aa 370 | LM1307N TDA1002 3.39 hee ea 40 cmos jatsiag See 250 | Mele 1.70 

THYRISTORS | gy207 6p | Tide Tip | CA3130€ 87p | MC1310- TOA1003 3.94 54cs393 2p | 2000 13e | 74t8287 3.05 | Lui37%K 12.00 | Female 
\.2ampplastic | By223 1.56 | Tite3 1.95 | CA3130T 1.80 | LM13010N TOA1004 3.94 748395 89) 4001 yop | 74L8288 25 | LM309K 1.35 | Sockets (Cha 
Bst 80106 (100V) | gy 297 4a | Ties 19g | CA3140E 39 MC1330= TOA1005 3.94 7408396 130 4002 1p UM317K 3.42 Male 

S0p| sy209 5p | T1L65 228 | CA3140T a5p | LMIS30N US : bpd a LM317MP 95p |_Femate 
Bst 80113 (200V) | gywri-8001.40 | titee 230 | HAi3z6ew 240 | MC1352° 1.75 | TOA1022 4.95 yatssea ge | 400? bp UM3i7T 1.78 
70p | sywi1.1000° Tite? 2.35 | HA1388 25a | MCiass 1-80 | TOAIO2 1.19 jatseae Sep | 4008 2p) ZERO LM337K 4.60 JACK PLUGS 
Bst 80146 (700V) 2.00 | T1178 60p | 1CL7106 gas | MCIaSB: TDA} 03433.20 74Ls490 2.20 | 4009 24p | INSERTION LM337MP_ 1.73 Huge Discount 
1.12] sywi2-1001.30 | Tier 160 | 'CL7107 9.50 Op2030 28 74Lss40 7 4010 10 | pitsockets | Um337T 1.75 for quantity 
icLg038. 2.89 MC1466L_ 6.77 TDA2030 2.85 77 4011 10p ; 
ia Tiampipiesti BYW12-2001.40 | TIL99 1.35 : MC1495L_ 3.75 74LS541 9p 24pin 490 | Um3a5k 3.60 
S2ugaass, | Sewrzscozee | tition 22 | fetvsss ‘Soe | Metisse 975 | ToRdsz2 2fo vatsoco fap | $92 3 | dope $0 | tase $89 
BYX10 ——-36p | TIL116 (¢7120 3.20 B ; ia LM396K 13.52 
80p | BYx50-200R Titi38 gag | LC7130 «320 | LMI496 TOA2540 4.10 wareeas 482 | ora 46p LOGIC ICs 
Bst 80213 (200V) Don rie : (c7137 4.00 MC3340 1.45 TDA2541 4.10 z 4015 58p inc.COMP DESOLDERING 
4.30) svvconca cee) 2 2.40) e347 159 | MC3401- TDA2560 4.10 741.8644 2.75 | 4016 20p SUPPORT MP 2% mm Mono t2p 
Bst 80246 (700V, ep | TIL209 ‘op : M3401 TDA2571 4.4 74LS669 1.20 ADCO804 3.95 eu p 
(700V) | ayx71-3501.10 | TiL211 LF351 47p 2571 0 4017 32p 080: HighQuatt 24mm Metal 
2 Bye aiecoise 2 14p | ce 363 2p MC3403 TDA2581 3.75 74LS670 1.40 4018 45p | ADCO816 1490 SiehSuclion Mono 20p 

TV Thyristors ITT33 5p ua ue F355 83p Lads TDAZS90 5.20 ee ae 4019 26p | ADCO817 10.06 High S uetin an oniManeies 
2N4444 1.80 Mc34 DA2591 4.73 . 4020 aap | AY5-1013A 3.00 ! % 

BT101-500R 1:40] \rr99, yon | Tit228 = aap | LESS 928 | caa05 TDA2600 6.15 74L8688 1.19 | Gor, 30p | AY5.2376 5.90 | Anudised wih Sara ierees 
BT106 150] ir7923 isp | Titgig 88] ce13201 299 NESIOLS Sane ea pansies 4022 4p | ICM7555  B0p Nose £4.45 | 3%mm Metal 
BT116 Use ; LF13331 3. 11A 2.50 4023 12 1NS1671 .00 ; Mono 
TICI16M Maser tap | Teor 31501 CEISSTT, Gac | NES@3N 250 | TDAG0 3.64 eae Tai 4024 32p | 1NS1771 20.00 | SP2re Nose 85p : 
BT119 1.70 | oaio jop | tieape «= 389 | Lei3741N sop | NES44N 1.80 | TOA3000 2.76 S00 28p | 4025 12p | INS1792, 30.00 | GreaTVALUE! | yack 
87120 1.50 | oaa7 20p 4.10} UmiocH 4.25 | NESSS 16p | TLO61 40p 74802 4026 79p | MCI466L 6.50 RSOCKETS 
BT121 1.30 | Oago t0p NEW OPTO UMi1cH 4/50 NES556 45p TLO62 60p 74504 28p 4027 20p MC1488 55p Payee 
8T139/600 250 | Sig, 100 DEVICES tuiia. 675 | NE5S8 1.89 | TLOBa 9p 74LS TTL ens sep | 4028 dep | Mcias9—88p GRAPHIC 47 Mono 
ngs Me Lmi37K 1152 | NES6O 3.25 | TLo7 36p | 74LS00 1p | 74809 38p | 4029 29p | MC4024 3.25 PROCESSOR i i slerea, 22kp. 

TRIACS A200 20p inc. Superbright LM301AH_ 1.00 NES65 1.18 TLO?2 50p 74LS01 Vp 74830 60p 4030 14p.] MC4044 3.25 Bees £36.99 au Mono 16. 

Texas 400V 0A202 —-20p | see below LMZO1AN 25p | NES66 149 | TLo74 1.30 | 74Ls0? 4p | 74880 $0, | 4031 119°] MK50250 10.00 F9366 £36.99 mm Mono 16 
10220 Case RASBOBAF 75p UM30SAH 2.90 NE567 1,37 TLO81 50p 74LS03 12p 74840 145 4032 80p | MKS50398 6.35 HEATSINKS ”%° Mona” 
TIC206D(4A) 66 | sPD9000 75p tmg0sH gap | NEI 4.01 | TLOB2 = 75p | 741804 12p | 74sGq Ss ao2 | 4033 1.20 | MM5303 6.25 CLIP-ON A oMee aoe 
TIC22SD(6A) 74 SWITCHES tm307H 1.05 | NES?! 3.99 TLOB3 85p | 741805  — 12p i 4034 1.29 | MMS307 12.75 5 mig wietel = “0p: 

P | SPO9002 95p NE5534 74LS08 12 74865 1.02 * TO1(AC128) 189} 9% "Stereo 30p 
TIC226Di8A) B8p DIL SPST LM307N 45 95>, | TLOB4 89p Lso! P| 74874 75p | 4035 44p | MM5357_ 22.50 | Tos iBrysi) 18%" Ster 
TIC236D(12A) BRIDGE LM308AH 3.15 | OM335 = 7.20 TL170 49p | 74LS10 12p | J acge 2.99 4036 2.49 | MM57105 14.00 . Ge, 
1.16 RECTIFIERS LM30BAN 2.14 | PLLOZA 4.95 TL430 69p | 74LS11  12p | Face 2p | 4037 413 | MM57109 12.00 TOIS IDE 094 Meul ‘ 
TIC2460(16A) (PIV shown in LM308H “g5p | PELOSA 12-75 | uAai70 1.69 | 74LS12  12p | agei3 —75p | 4038 99p | _MMS7160 12.00 | razz (t1p29) | 3mm Monn 
1.22 brackets) 10 way 1.40 | LM308N 8p | FEAIEe fge | UAAI8O 1.69 | 74LSIS — 15P | 745113 0p | 4039 2.80 | MM57161 12.00 Line 20p 
TIC253D120A) lamp type Toggle (mini) LM309K 2.80 C: S ULN2003 75p 4LS14 24p 748124 2.95 4040 46p | MM58174 12.00 | wan, other sinks 
1.90 | W01(100) 20p | SPST agp | Lusion 1.95 | RC4195 295 | uPcs7scz 200 | 24LS15 120 | 748132 tog | 4041 40p | RO2513LC 6.99 J Ae includin BOOKS (no VAT! 
T1C263D125A) W02(200) 26p | SPOT 59p | LM3i0n 1.89 | $5568 59 | urciiss 275 | 74ts20 129 | 748137 08 | aoa2 39p | RO2513UC 7.50 cee? | (Postanc. prices! 
2.11 | WO04 (400) 28p | DPOT 69p | cM3i1H 1,04 | SAO10240 8.49 | xR2206 2:92 | 74LS21 129 | J48133 Sy 4043 38p Sites Towers 
. Wo8 (800) p} OPOTC.off 79p | LM311N 7p | SASS6O 259 | zNazsge g.g7 | 741822 12 | 248t35 78 pteese phone T r 
i “P| apor 278 | casiyR 20 | SA8870 259 | ZNeia fog | S4LS272 120 748140 2.50 Manual (6 
Other Triacs : ‘ SASSBO 295 | Fn i 74828 14p r Rechargeable januat (Bible) 
2N5756 (TOS) tmai7me 1.04 | SASs80 2.85 aig 225 | T4828 ia 748153 7.95 Dattenes: 10.50 
1.44 | Zamp \ype LM3i8H 240 | Sregezca 799 | 2y2934 199 | J20832 jap | 248187 2.20 Guaranteed TTL Data 10.95 
2N6155(TOI2T) | Square with hole tween eae | suazo 347 | Stag S82 | zars3a tap | 748163 3.00 minimum 500 Data conversion 
3.39 | S01(100) 37; . 7 har 4.50 
40432 (Quadrac) | S02 (200) 0p LM319N 2.10 mers Bae TTL ness ae 748175 3.20 Hp2it 2ani210 | Volt Reg Daia 
2.23 | $04(400) 409 | D. CONNEC- LM320 — See St611c 4.00 | 7400 1p | 7aLsa0 3p: | 748188 1.40 Sieeor, Seg | HP2@AH) 4.75 3.96 
40486 (TOS) 1.65 | S08 (800) 550 | TORS25WAY | 79XXSeriesVolt | gigi2c ano: | 7401 Mp | 741842 2ap | 748189 1.40 ‘ HP7 (AH) 99p J Interface Data 
40512 2:70 7402 748193 1.90 ULN2003A 85p | {iP 3 
aes Solder type sus20c 6.00 | 7402 1p | 7atsa7 35p | 74SI98 1.90 ore eee 11(1.2AH) Newer ace 
aaa | gamoney | Mel 1901 sous | Stee too | 7402 He | tates: i | tease 258 se 1g8 é 
‘mal Af +“ 
40842 1.92 | Saverewith hole | pled PCB LM337K 4.75 | SL630C 6.00 | 7405, 15p | 7acsss tap | Jg85gp 240 au er Austio/ Radio 
LM337MP 1.65 SL640C —«6.00 7406 19p 74LS73 18p y Adjusted to 6 Dk 4 
Pwo1 (100) SOp] Male 2.45) (3377 199 | SL641C 6.00 | 7407 19 | 741873 18» | 748262 8.50 BILS95 BOP FoF ony HP type J Special function 
DIODES PWQ2 (200) 78p| Fmale 2.90] Um339AN 1.60 7408 4p | 741875 20, 748287 2.19 Above £15.59 [| handbook — 3.95 
aNG4A PW04 (400) 85] Covers 99 ‘ iP jp | 748288 1:99 
30m | Bwos (600) S06 P| LM339N 47p | SN76008 3.90 } 7409 4p | 74LS76 20p | 3485891187 TYPE P: 
1N821 0p M340 — See SN76018 3.90 | 7410 4p | 74Ls78 187 | 448301 3:20 PP3 £5.50 COAX (TV) 
1N823 92p 78XX Series Volt | SN76003N 2.95 | 7411 Wp | 74ts80 1.20 | 598399 «328 TYPE A: AN Metal 
1N914 4p 26 ampitype e SN76013N 2.95 7412 18p 74LS83 36p 348471 «6-28 HP? (Up 10 4 Plug 2p 
IN916 8p oe P Regulators SN7023N= 7413 18p | 74Lsa5 48 | 7aSa7, Seo atatime) £5.85 | Socket 2p 
. 0 7414 25 74886 16p i 
TWII9e 175 OF (100) 2.20 Bevis LM345K 33 Sy eaeeN pesul cate eects | acatsoone eas, 748474 «3.99 Eine Skt 40p 
k : LM348N . P 
TNT BaA ee ee eo oa New REDS LMsaen 108 SN761 10 225 | 7417 20p | 741892 25p Cases ee CRYSTALS 3% DIGIT 
K low in stock LM350K 4.60 115 265 | 7420 15p 7ALS93.24p wage? i Please enauiee Leo 
IN1196A 2.41 | K06(600) 3.40] Re vod LM3son aa | SN76116 275 | 7421 20p | 741895  39p S575, 78.00 sages MULTIMETER 
IN1198A 2.65 ; Gegraen LM3eon 3g | $N76226 3.45 | 7422 20p | 74LS96 —96p not listed 2amps AC OC 
1N1201A 97 | Proprietory Y = yellow LM376N 5p SN76228 2.90 7423 20p 74LS107 20 74H TTL 32.768KHz 99p 1KV (DC) 
1N1204A 1.00 | Bridges Large diffused LM377N 169 | SN76477 3.49 | 7425 24 | 7418109 27 | 74HoO 1.45 100KHz 2.49 750V (AC) 
INsagg «122 | B40C1500 1.20 14 80+ | Lm37an 3.40 | SN76530 1.80 | 7426 28 | 74L5112 22p | 74HO1 145 200KHz 2.79 Incredible at 
IN306s gee. B80C3700 1.80) RSD 9p Je | im379s 4.79 SN76550 0p | 7427 22p | 74LS113  22p | 74HO4 1.55 1.00MHz 2.95 £34.50 
iNasee” aan. ayes 55p | G5D 15p 12p | Lw3eoni4 75 | SN 76666 2.90 | 7428 26p | 748114 22p | 74HOS 1185 HOOBMHz 274 | (SAE brings 
: BY179 92p] Y5D  15p 12p LM380N8 1.50 so41P 1.95 7430 14p 74LS122 3p 74H10 1.45 2.00MHz 2.24 specs) 
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CONMITECH ELECTRONICS 


TRANSISTORS 

BC107B 12p BC477 
BC108C 12p BC478 
BC109C 13p BC479 
BC113/4 15p BC546 


23p BF244C* 
22p BF245 

23p BF256C* 
10p BF257/8 


20p 
25p 
25p 
30p 


TIP32A/B 
TIP32C 
TIP33B 
TIP34B* 
TIP41A 


33p|2N3707 9p 
37p!2N3708 9p 

64p 2N3771 170p| Cas) aoe 
64p 2N3772170p|Castog 


ee 


p 
CA3090AQ0300p 


4048 
4049 
4050 
4051 
4055 


advertisement 


CAPACITORS 


Electrolytic (Radial only) 
1/63V 6p 1000/25V 
2.2/63V 6p 10/16V 
4.7/63V 6p 22/16V 


8C115/6 16p BC5478 9p BF259 35p 46p 2N3773 190p AGee 
TIP42A CA3240E 10/63V 7p  47/16V 


BC119* 24p BC548B* 8p BF336 


36p 


46p 2N3819 


BC139 30p BC549C 
BC140 28p BCS550C 
BC141  28p BC556 
BC142/3 27p BC557B 
BC160 28p BC558B 
BC161 32p BCS59C 
BC169C 9p BCS60C 
BC171B 9p BCY70 
BC172C 9p BCY71 
BC173C 9p BCY72 
BC177.  16p BD115 
BC178* 16p BD131 
BC179_ 17p BD132 


9p BF337 
9p BF338 
10p BF457 
9p BF458 
8p BF459 
9p BFX29 
9p BFX30 
17p BFX84/5 
18p BFX87 
15p BFX88* 
50p BFY50 
45p BFY51 
48p BFY52 


BC182B* 8p BD135/6 30p BFY53 


BC183B/C 8p BD137* 


30p BFY55/6 


TIP2955 
TIP3055 
TIS44 
TIS90 
TIS92 
2N1613 


39p 
40p 
30p 
32p 
36p 
28p 
28p 
28p 


70p 2N3823 
70p 2N3866 
20p 2N3903 
24p 2N3904 
20p 2N3905 
30p 2N3906 
2N1711  30p 2N4030 
2N2218 24p 2N4033 
27p 2N2218A 25p 2N4037 
23p,2N2219 24p 2N4058 
23pi 2N2219A 25p 2N5457 


aoe LF351* 
PILF353 
ae LE355 
105 LF356 
PILF357* 
Teo LM301A 
P}LM307N 
30P}m311N 
0p LM318N* 
PILM324N 
ae LM339N 
PI LM348N* 


20p: 2N2221A 24p 2N5458* 27p| mace 


22p 2N2222* 18p 2N5459 
28p 2N2222A 20p 2N5460 
30p 2N2368 23p 2N5550 


BC184B/C8p BD138 35p BSY95A 23p 2N2369A 15p 2N5551 


BC212B* 8p BD139 
BC213B/C 8p BD140 


35p BU205 
35p BU206 


BC214B/C8p BD204/6 64p BU208 


BC237 6p BD222 


56p MJ2955 


BC238/9 9p BD239C 46p MJE340 


BC251 
BC300* 
BC 301 


10p BD240C 48p MJE520 
40p BD241C 50p MJE521 
36p BD242C 52p MJE2955 80p 2N2906A 22p/C126D 90p 


140p 2N2484 
150p 2N2646 
140p 2N2904 


45p 2N6028 
20p 
95p 2N2904A 22p 
48p 2N2905 22p 
60p 2N2905A 25p|C106D* 
65p 2N2906* 20p/C116D 


24p 2N6027* 


24° | LM38ON 
Ree LM382N 
Ha LM384N 
ae LM386N 
20p LM387N 
LM388N 
LM389N 
LM392N 
LM393N* 
LM3300 
LM711CN 


28p 
70p 


47p 
54p 78HO5* 


14p 


1N914 
1N916 
1N4148* 
1N4149 
30P | 14001 
30p 1N4002/3 
33p | 1N4004/5 
33p | !N4006/7 
33p| 1N5401 
Sop | 1N5402 
Sop | 1V5403/4 
Bop | 1N5405/6 
40p| 1N5407 
50p | 1N5408 
50p |64/100V 
6A/200V 


120p 
240p 6A/400V 


4068 
4069 
4070 
4071 
4072 
4073 
4075 
4077 
4078 
4081 
4082 
4093 
4098 
4510 
4511 
4512 
4514110p 
4516 
4520 
4528 
4555 
4556 
4584 


100/63V 20p 100/16V 
10/25V. 6p 100/10V 
22/25V) 6p = 220/10V 
47/25V 9p 470/10V 
100/25V 10p 1000/10V 
220/25V 15p 2200/10V 
470/25V 23p 4700/10V 


Tantulum bead 
0.1/35V 12p 
0.22/35V 12p 
0.47/35V 12p 
1/35V 12p 
2.2/25V 16p 
4.7/25V 18p 


1/4W Carbon 
5%, 10R-1M 
1/2W Carbon 
5%, 1R-1M 

1/4W Metal 
1%, 10R-1M 


10/16V 
15/16V 
22/16V 
47/10V 
68/ 6V 
100/ 6V 


film E24 
film E12 


film E24 


series 


1p each 


series 


2p each 


series 


4p each.* 


SAME DAY DESPATCH 


BARGAIN COMPONENT PACKS (ALL TOP QUALITY) 


23p|2N4443 108p 
3mm green 
5mm green 


BC 303 36p BD244C 76p MSPAOS 
BC304 36p BF180 39p MPSAO06* 18p 2N3019 


9p 
10p 


edi BRIDGE 
Rd) RECTIFIERS 


BC307 


10p BF181/2 30p MPSA12 20p 2N3053* 


BC308/9 10p BF183/4 30p MPSA13 20p 2N3054 


BC327 
BC328 
BC337 
BC338 12p BF197 
BC413C 10p BF198 
BC414C 10p BF199 
BC415C 10p BF200 
BC416C 10p BF224J 


12p BF185 
12p BF194 


29p MPSAS5 
12p MPSA56 


18p 2N3055 
18p 2N3441 


12p TIP29C  33p 2N3702 
10p TIP30A/B 30p 2N3703 
9p TIP30C* 35p 2N3704 
40p TIP31A/B 33p 2N3705 
14p TIP31C 37p 2N3706 


110p 
12p BF195/6 12p TIP29A/B 30p 2N3442 120p 


MC1748 
MC1496 

TRIACS RWeEh 
5p|MC3401 

308 MC3403 
7 P} NES55* 
OP! NESSE 

90P1SN76115 


50p 


98p 


33p| 14/50V 
35p| 1A/100V 
70p| 1A/200V 
70p] 1A/400V 
65p| 1A4/600V 
60p| 1A/800V 
15p| 3A/50V* 
43p| 3A/100V 
98p| 3A/200V 


CP1 30 IC Sockets 8, 14, 16 pin (10 each) 

CP2 20 BC182/BC212 Transistors (10 of each) 
CP3 20 BC549/BC559 Transistors (10 of eavh) 
CP8 100 1N916 Switching diodes 75V/75mA 
CP9 30 1N4002 1A/100V Rectifier diodes 
CP10 100 1N4148 Switching diodes 75V/75mA 
CP11 10 MC1458 Dual OP AMPS (Dual 741) 
CP14 50 400mW Zeners, 2 of each 2V7-33V 
CP15 50 1.3W Zeners, 2 of each 4V7-51V 

CP19 50 Mixed Leds (R/G/Y, 3mm/5mm & Rect.) 400p 


220p 
125p 
125p 
300p 
100p 
150p 
300p 
200p 
400p 


SN76660 
TDA2002 
TDA2003 


90p| 34/400V 
95p| 6A/50V 
120p] 6A/100V 
TDA2020 240p|6A/200V } 
TDA2030 200p/6A/400V__94p | 3V9-51V 


205 STURDEE ROAD 
LEICESTER 

LE2 9FY 

Telephone: (0533) 779578 


CP21 20 Red rectangular stackable LEDs 175p 
CP25 10 C106D 400V/4A Thyristors 250p 
CP26 100 BC 559C Low noise 30 V PNP Transistor 450p 
CP27 100 2N4058 High gain/low current PNP 500p 
CP28 100 1N4002 1A/100V Rectifier diodes 250p 


Gomrecx > COMPETITIVE < 
& 


> RELIABLE < 


Ordering: All components top quality and full spec. Please add 
30p P&P to all orders under £5. VAT to total order please. 
Send cheque or postal order made payable to Comtech 
Electronics. Goverment and Official orders welcome, trade 
please enquire. Personal callers please telephone before arrival. 
Orders despatched same day, out of stock items normally 
follow on unless otherwise stated. 


Execr ONICS 
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Mail to: 


ELEKTOR PUBLISHERS., ELEKTOR HOUSE, 
10 LONGPORT, CANTERBURY. CT1 1PE. 


Please attach magazine label here, list new address 
below, and mail six to eight weeks before you move. 
If you are receiving duplicate copies of Elektor, 
please send both labels. Or if you have a question 
about your subscription attach label here and clip 
this form to your letter. 


Surname 


i 


itials 


J. 


Aa 


eet/Ave./Blvd. 


- 


County/Province/State 


il 


es Eee 


te 


Post code/ Zip/Area code 


1 


Bae 


Country 


| | 
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f “OFFICIAL BBC DEALER’ CASIO CALCULATORS 
(OG mwicrocompuTer ! Em 


BBC Microcomputer Model B..............:055 £348 + VAT = £399 
.. £389 + VAT = £446 


NEW SLIMLINE 
MITSUBISHI 


Disc Drive double sided double 
density, 80 tracks in a specially 
designed case for the BBC 
Microcomputer complete with 
cables and utility disc (400K 
Capacity). 


Price £239 + VAT = £274.85 
Switchable between 40 and 80 


trac 
Price £249 + VAT = £286.85 


PLEASE PHONE FOR 
FURTHER INFORMATION 


Model B + Econet Interface . 
Model B + Disk Interface........... .. £409 + VAT = £469 
Model B + Econet + Disk interfaces .. £450 + VAT = £516 
Single disk drive (100K) ............cceeceeeeeees £230 + VAT = £264 
Torch Dual Disc Drive (800k) with Z80 processor 64K of RAM and 
CPN operating SYStOM ..........:cceeeeeeeeeeeeee £779 + VAT = £895 
Parallel printer cable...... £12 + VAT = £103 
Games Paddles (per pair).. . £11 + VAT = £12.65 
Second Processor Z80)....<csicecsnveeaecene £195 + VAT = £224.25 
SOFTWARE FOR BBC COMPUTER 

Desk Diary (Two programmes)...........065 £8.65 + VAT = £9.95 
Algebraic manipulation package . ... £8.65 + VAT = £9.95 
BBC Peeko Computer............ ... £8.65 + VAT = £9.95 
BBC FORTH language £14.50 + VAT = £16.67 : 
BBC LISP language... "£14.50 + VAT = £16.67 Price Re daa tues sects cau ea Mae one Get £46 + VAT = £52.90 
BBC word processing p _(view)..... £52 + VAT = £59.80 FA-2 cassette interface for FX-702 and FX-602 
Printer Driver: Cass. .cccsofieiicestecces const £8.65: VAT = 29:95) a OCS sitet crest enntenta rene uergeets: 


St oh A 
eS as ie en ae ee 
2 2 2 2S 2 El SS ee es 
*FX-702P the casio pocket computer/caculator, basic 
programmer, 55 scientific functions, up to 1.680 program 
steps 
Special Price..................c eee £61 + VAT = £69.95) 
*FX-602P programmable calculator. 50 scientific function 
and 512 programme steps 


*PB-100 pocket computer with qwerty keyboard 
Price £39 + VAT = £44.85 


TEXAS INSTRUMENTS 
HOME COMPUTER 

: SYSTEM 
TI99/4A 16 BIT 
MICROPROCESSOR 


FREE CASSETTE 
LEAD SUPPLIED 


Price £47 + VAT = £54.05 


SEIKOSHA GP SERIES GRAPHIC 
AND TEXT PRINTERS 


4A 
zr 


Double sided/double density 
Double Tracks 51," Disk Drives 


This is the latest addition to our range of disk 
drives. The capacity is 1 MAGA BYTES (un- 
formatted) per drive, the track density is 96TPI 
Track to track access time is 3msec. These are 
compatible with Shugart SA460 (ANSI standard 
interface). Compatible with BBC COMPUTER. 
ATOM, NASCOM and lots of other computers. 
One disk drive only .. .. £239 + VAT = £279.85 
Two disk drives ....... £469 + VAT = £539.35 
Single boxed with po 274 + VAT = £315.10 
Dual boxed with power supply.. 509 + VAT = £585.35 


FREE 

CASSETTE 

LEAD 
TI99/4A 


This microcomputer is based on TMS9900 16 bit microprocessor 
It includes 16K RAM, 16 colour high resolution graphic (192x256) 
The screen display is 32 characters, 24 lines TI-BASIC. Full size 
keyboard. For Software there are about 1000 Programs to choose 
trom. There are a lot of peripherals available e.g. Disk Drives, Disk 
Interface, Speech Synthesizer, Extra RAM. Additional Languages 
(PASCAL, TI-LOGO, ASSEMBLER). Prices: T! Home Computer 
£149.95; Peripheral Expansion System £149.95; Disk Controller 
Card £144.95; Disk Drive £199.95; Speach Synthesiser £41.95. 


GP-100A 50CPS, 80 column Hi-res graphic line repeat fl 
function, adjustable up to 10° pape: width, tractor feed. 


OS/DD 96TPI diskettes... + VAT = £4.54 each i ; 5 x 7 dot matrix. GP-100A centronic parallel interface. 
Two drive cable £15 + VAT = £17.25 Allipnices INCIUSIVE On alliblease sencilarge SAE NOUUIIPUCCIISINE 5 cpg chon esta .. £189 + VAT = £217.35 
GUARANTEED LOWEST PRICES C GP100A 30 CPS. Jb ar etaes . £169 + VAT = £194.35 
GP-250X New 50 CPS. 80 column, tractor feed. true 


PROFESSIONAL MONITORS 


We guarantee that our prices are the lowest on the market. If YOU. -.. RAR iaramm sim vteretaNe etitatete malar (e-Toltcigceame elle -Marel(olal 
can find any item advertis: aoa msi Clolerela extn Uae MNOlU a aemuemm and/or double width characters. 5 x 8 dot matrix, parallel 
will match that price and serial (RS232) interface 


NEW EPSON TYPE 3 PRINTERS GP A250 Ks sccerccthccic ct vansetescsomestees £229 + VAT = £263.35 
| STAR DP PRINTERS 


The most cost effective quality matrix 
printers to be launched this year. DP510 
and DP515 features include friction and 
tractor feed and roll holders as standard. 
100 CPS print speed bi-directional logic 
seeking 9 x 9 matrix gives true descen- 
ders. 2.3K buffer as standard. Hi-res bit 
image plus block graphics, sub and super 
script, italic printing, auto underlining, 2K 
user definable memory, vertical and 
horizontal tabulation, left and right 
margins set, skip over perforation, back 
space and self test 


e GREEN MONITOR 12° green monitors with 
composite and sync input. Suitable for most computers 
Hitachi MM1216 ».. £89 + VAT = £102.35 
SM12H 18MHZ monitor.. £89 + VAT = £102.35 
SM12N 15MHZ monitor. v. £69 + VAT = £79.35 


® COLOUR MONITORS 14° colour monitors, RGB or 
cemposite and sync input 

SCM14N Normal-res 400 dots 
SCM14M Medium-res 600 dots 
SCM14H High-res 800 dots 


KDS 7362 VDU 
80 charac * 24 lines 
25th status line, RS 
232C/20mA — cur- 
rent loop interfaces, 
128 displayable 
characters, reverse 
video, blink,  #% 
blank, underline, 

half — intensity, 


++ £235 + VAT 
£339 + VAT 
... £499 + VAT 


NEW FX 80 80 column, 160 CPS 
£379 + VAT = £435.85 


Star DP510 10” carriage 80 columns 
Price £279 + VAT = £320.85 


Star DP515 15” carriage 136 columns 
Price £379 + VAT = £435.85 


MX 100-3 : 
136 columns, 100 CPS, all other features of MX80 plus 
true descenders, adjustable paper width up to 15 inches, 
friction or tractor feed, centronic parallel interface. 

shoskeenuacOrsaccupens sanmeen ence Price: £429 + VAT = £493.35 


DRAGON 32 


FAST 100 CPS NEC 8023 PRINTER 
NEC 8023BE-C * 


£169 + VAT = £194.35 

INCLUDING A 
FREE CASS 
LEAD 


detachable keyboard AS USED WITH ICL 
with 101 keys. PERSONAL COMPUTER 
OU PCC ois sie setexces £449 + VAT = £513.35 


This. is 
a powerful 
new microcom- 
puter specially de- 
signed for the family and 
small business use. It has ey Ss 
32K Bytes of Ram (expandable ea 
to 64K). 16K Byre Microsoft Colour Basic. High-res. colour 
graphic and very good sound features. It has full size profes- 
sional keyboard and comes complete with power supply anda 
built-in centronic parallel printer interface. Send SAE for lists. 


ATARI HOME COMPUTERS 


eg ATARI 400 — £159 
Z ATARI 800 
£399 
Prices 
include 
VAT 


This is a high speed printer using bi-direc- 
tional logic seeking operation, 7x9 matrix 
for alphanumerics, 8x8 for graphics and 
bit image printing. Programmable paper 
feed, original plus three copies. Greek 
characters and high resolution graphics. 
The print quality is exceptional, and the 
price is affordable. 

Price ..5...5c00025- £299 + VAT = £343.85 


ORDERING INFORMATION All orders which accompany a2 
AK HTER IN STRUMENTS LTO. cheque or cashare CARRIAGE FREE (UK only) On allother orders a 
DEPT EK, UNIT 19, ARLINGHYDE ESTATE, SOUTH ROAD, HARLOW, ESSEX, U.K. CM20 2BZ carriage charge of 3% of invoice total 1s applicable 
TEL: HARLOW (0279) 412639 TELEX: 995801 — A18 OPENING HOURS: Mon-Fri 9am-5.30pm, Sat 10am-2pm 
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The book follows the theme, and is a continu- 
ation of our popular and very successful 300 
circuits publication. It is composed of 301 
assorted circuits ranging from the simple to 
the more complex designs described and ex- 
plained in straightforward language. An ideal 
basis for constructional projects and a compre- 
hensive source of ideas for anyone interested 
in electronics. In a nutshell something to 
please everybody. 
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Velleman electronic kits have gained respect for their high quality and the varied range which 
covers many applications in the vast field of electronics. All kits are designed and developed 
using the latest technology, giving them appeal, not only to the hobbyist and enthusiast but 
also to the experienced engineer. 

The fully illustrated Velleman Kit Journal is available free of charge upon request and has full 
technical specification on each kit in the range. All kits are graded by difficulty from 1 to 3 
and can be purchased direct or from the stockists listed below. 


...and remember, we have a ‘rescue service’ for instances where enthusiasm exceeds ability! 
Tiss. sain - 


K2587 -240W Audio Power Amplifier 
(inc. power supply) 
Approx. size: 270 x 130 x 190mm high 


& 


K2584 - Precision timer 
(timing from 1 sec 

to 99 mins 99 secs.) 
Actual size: 235 ~ 110mm 

K2586 - Serial Controller/ Emulator 
(designed primarily for use with 
K2578 Velleman Eprom programmer) 
Actual size: 100 x 160mm. 


Eag 
K2583-H IT Control Soe 
-Heating/ Temperature Controller : : : : 
(available in kit form or as 2 BB ey 
a built and tested unit) 
Actual size: 235 x 110mm 


POU UR ERT EE RARE AAAKA EERE ER AARARANN RY 


OTHER NEW KITS 
recently introduced 


K2580 Electronic powerswitch dimmer 
K2581 Stereo volume and tone control 
K2582 Stereo audio input selector 
K2585 Codeclock 

3 Channel sound to light unit 


KBS16 and KBS12- 
Membrane Keypads 
(available with 

or without legend) 
Actual size: 

65 x 100mm 

100 x 100mm 


VELLEMAN STOCKISTS 
Baxol Tele Exports Ltd., Ballinaclash, Post Rathdrum, 

Co. Wicklow, Rep. of Ireland. 
Bradley Marshall Ltd., 325 Edgware Road, London W2 1BN. 
S & R Brewster Ltd., 86-88 Union Street, Plymouth, Devon. 
Marshalls Electronics, 85 West Regent Street, Glasgow, Scotland. 
Retail outlets are required in most major towns and cities. 
Write for full details, including retail discounts. 


[ee ee e-em 
Ple. 


FR FE SOLDERING IRON ase send me your free catalogue of Velleman electronic kits: EK 

° with orders of : IN QC rete ce eacot stereos fi ste te saictie latte eh ayant amantencetenceatsneske: suscenrsmenallege rau se ak oyerledops ine | 
£25.00 and’over 
when accompanied 


by this 
voucher. 


VELLEMAN CK... 


P.O. Box 30, St. Leonards-on-Sea, 
East Sussex TN37 7NL, England. 
Telephone: (0424) 753246 
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DO YOU EVER NEED 
A FEW MORE HANDS? 


THE MINIBENCH’ SYSTEM 
puts YOU in control 


@ 
Od 


Post coupon today: 


Address 
Please supply: 


postage & 
Price packing 

MINIBENCH 
— STANDARD : £1. 
— DELUXE : £1. 
— SUPER DE LUXE ON 

PLINTH-MOUNTED 

TURNTABLE BASE 


FLEXI-ARMS 

— SHORT 

— LONG 

LENS ATTACHMENT 
— 50mm 

— 75mm 

— 100mm 

CLIP ATTACHMENT 


ye Just a squeeze to clamp or release 
circuit board. 


% Adjustable minimum jaw aperture 


%& Jaws flip over for work on either 
side of circuit board 


ye Rubber lined jaws for circuit board 
protection & maximum grip 


%& Single wing nut controls jaw 
attitude and friction setting 


%& Crocodile clip can be used as a 
heat shunt 


% Lens similarly mounted is ideal for 
close work and_ spotting those 
solder bridges 


%& Flexi-arms keep station with circuit 
board 


% Attractive stove enamel two-tone 
finish 


— LARGE fl %& Crocodile clips mounted on flexi- %& Built to last a lifetime! 
— SMALL al arms hold components exactly where 


LIGHT FITTING needed 


evista eee ABSONGLEN LTD. 


CHEQUE/P.O. ENCLOSED FOR P.O. Box 13 Hereford HR1 1EA 


Coming soon — Printed Circuit Board edge holding attachment — : 
*Trade mark. Patent pending 


WRITE FOR DETAILS 


Excitement, entertainment, circuits. 
Complete with printed circuit board 
and Resimeter. < 


Further adventures and circuits 
coming soon — 
starring Resi & Transi, of course! 


Elektor Publishers Ltd., Elektor House, 
10 Longport, Canterbury CT1 1PE, 


Kent, U.K. 
Tel.: Canterbury (0227) 54430. 


Telex: 965504. 


Office hours: 
8.30 - 12.30 and 13.30 - 16.30. 
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A low cost 
tool for learning, ‘ 
teaching and prototyping. — 


Micro-professor is a low-cost 
280 based micro computer 


which provides you with an Py 4 
interesting and inexpensive way x eee ai 
.to understand the world of Generation 
microprocessors. Board 


Micro-Professor is a complete 
hardware and software system 
and is a superb learning tool for 
students, hobbyists and 
microprocessor enthusiasts, as 
well as an excellent teaching aid 
for instructors of electrical 
engineering and computer 
science courses. 


Micro-Professor £9950 . eee ea 
+£4.00 p&p) 7 Auto rhythm — 

; Gateadas 6 different rhythms, 

Now with the Student Work Sound Synthesizer 


Book available Flight offer you 
the complete package. An easy 
to follow manual that will help 
further your pageant of 


£1600 
FLI GHT 
Electronics Ltd. 


Micro-Protessor is a trade mark of Multitech Industrial 
Corporation. 280 is a trade mark of Zilog Inc. 


and Hi-fi speaker. 


EPB-MPF EPROM 
Programming Board 

For all+5V 1KB/2KB/4KB EPROMS 
Read/Copy/List/Verify Capability. 


THE COMPLETE PACKAGE! — 
MICROPROFESSOR PLUS THE 
!WORK BOOK _ 


elektor june 1983 


SSB-MPF Speech 
Synthesizer Board 


A vocabulary of up to 400 words 
based on the TMS 5200 chip. 


PRT-MPF 
Printer Board 

Memory dump utility. BASIC 
program listing. Z80 disassembler. 


I | Please send me ary! 
' Micro-Professor £99.50 I 
! (+£4.00 p&p) 
' Student Work Book £16.00 
' SGB-MPF board £79.50 
EPB-MPF board £99.50 

, SSB- MPF board 

| PRT- MPF board £86.25 


! l enclose cheque/P.O. fOr £........:.0 


I 
! 
l 
l 
£99.50 I 
1 
I 
! 
I 
I 


1 Mail Order only 
| Prices include VAT. Please 
\ | allow 28 days for delivery. _ By phone or post 


| FLIGHTELECTRONICS LTD. 


' Quayside Rd.Southampton, 
| Hants SO24AD. Telex.477793. 
' Tel(0703)34003/27721. 


fe ee as 
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HOME LIGHTING KITS 


These kits contain all necessary components and full 
instructions & are designed to replace a standard wall 
switch and control up to 300w. of lighting. 


TDR300K RemoteControl £14.30 
Dimmer 

MK6 Transmitter for above £ 4.20 

TD300K 


Touchdimmer £ 7.00 
TDE/K 


Extension kit for 2-way 
switching for TD300K £ 2.00 


£3.50 


Rotary Controlled 


HOME CONTROL CENTRE 


This kit enables you to control up to 16 different 
appliances anywhere in the house from the 
comfort of your armchair. The transmitter. . . 
appliance addressed. The transmitter also 
includes a COMPUTER interface so you can pro- 
gramme your favourite micro (e.g. ZX81) to 
switch lights, heating, electric blanket, make 
your morning coffee, etc., automatically without 
rewiring your house. JUST THINK OF THE 
POSSIBILITIES. The kit includes all PCBs and 
components for one transmitter and two 
receivers, plus a _ pre-drilled box for the 


transmitter. Order as XK112. £42.00 
Additional Receivers XK111 £10.00 


” 
“OPEN-SESAME 

The XK103 is a general purpose infra-red trans- 
mitter/receiver with one momentary (normally 
open) relay contact and two latched transistor 
output. Designed primarily for controlling 
motorised garage doors and two auxillary out- 
puts for drive/garage lights at a range of up to 
40 ft. The unit also has numerous applications 
in the home for switching lights, TV, closing 
curtains, etc. Ideal for aged or disabled 
persons. 

The Kit comprises a mains powered receiver, a 
four button transmitter, complete with pre- 
drilled box, requiring a 9V battery and one 
opto-isolated solid state switch kit for inter- 
facing the receiver to mains appliances. As 
with all our kits, full instructions are supplied. 


ONLY £23.75 


3-NOTE DOOR CHIME 
Based on the SABO0600 IC the kit is supplied 
with all components, including loudspeaker, 
printed circuit board, a pre-drilled box (95 
x 71 x 35mm) and full instructions. 
Requires only a PP3 9V battery and push- 
switch to complete. 
AN IDEAL PROJECT FOR 


BEGINNERS. Order as XK102 £5.00 


Have you got our FREE ORANGE CATALOGUE yet? 
NO?! Send S.A.E. 6” x 9" TODAY!! 

It's packed with details of all our KITS plus large range of SEMICONDUCTORS 
including CMOS, LS TTL, linear, microprocessors and memories; full range of 
LEDs, capacitors, resistors, hardware, relays, switches etc. We also stock VERO 
and Antex products as well as books from Texas Instruments, Babani and Elektor. 
ALL AT VERY COMPETITIVE PRICES. 

ORDERING IS EVEN EASIER — JUST RING THE NUMBER YOU CAN'T 

FORGET FOR PRICES YOU CAN'T RESIST. Answering 


5-6-7 8-9-10 service evngs 


and give us your Access or Barclaycard No. or write enclosing 
cheque or postal order. Official orders accepted from schools, etc. &weekends 


REMOTE CONTROL KITS 


FOR A DETAILED BOOKLET ON REMOTE CONTROL — send 30p+ 6x9"S.A.E. 


MK6-SIMPLE INFRA RED TRANSMITTER 

Supplied with hand-held plastic box. Requires 9V (PP3) battery. 
MK7 INFRA RED RECEIVER 

Mains powered with triac output to switch up to 500W at 240V ac. Range approx. 20 ft. on/off or 
momentary control. 

(RC 500K — special price for MK6/MK7 

MK9 4-WAY KEYBOARD 

For use with MK18/MK12 transmitter receiver where only 4 channels are required 

MK10 16-WAY KEYBOARD 

MK11 10 channel +3 analogue o/p receiver 

A mains powered LR receiver providing control signals to 10 on/off and 3 analogue circuits. May be used 
for controlling the volume of an amplifier, brightness of a lamp, etc. £12.00 
MK12 16-CHANNEL LR RECEIVER 

A mains powered LR Receiver providing up to 16 outputs for switching. 


£4.20 


¢ JUPITER ACE 


MICROCOMPUTER 


uses FORTH which executes about 10 times faster and 
requires less program memory than a comparable program 
using basic. Features 8K ROM, 3K RAM, built in speaker, 
40 key keyboard and a 32 x 24 line-flicker free display on TV. 


Comes supplied complete with leads, mains adaptor, acomprehensive 


easy-to-follow manual on Forth programming + FREE cassette 


containing 5 sample programs. ONLY £75 00 


(+ £2.00 carriage + VA’ 


J5 DOT MAN 
J7 ZAP.’EM (ASTEROIDS) DUCK | 
SHOOT & MINEFIELD (3 programs) 


WHY NOT COME IN AND SEE IT FOR YOURSELF! 
COMPONENT PACKS 


JUPITER ACE SOFTWARE 


J3 SPACE INVADERS. 
J4 SWAMP: MONSTERS 


advertisement 


DVM/ULTRA SENSITIVE 
THERMOMETER KIT 


This new design is based on 

the ICL7126 (a lower power 

version of the ICL7106 chip) 

and a 31/2 digit liquid crystal 

display. This kit will form the 

basis of a digital multimeter 

(only a few additional resistors and switches 

are required—details supplied), or a sensitive 

digital thermometer (-50°C to +150°C) 

reading to 0.1°C. The basic kit has a 
sensitivity of 200mV for a full scale reading, 

automatic polarity indication and an ultra 

low power requirement—giving a 2 year 

typical battery life from a standard 9V PP3 

when used 8 hours a day, 7 days a week. 


Price £15.50 


DISCO LIGHTING KITS 


DL 1000K 

This value-for-money kit fea- 

tures a bi-directional se- 

quence, speed of sequence 

and frequency of direction 

change, being variable by means of poten- 
tiometers and incorporates a master dim 


ming control £14.60 


DLZ100K 

A lower cost version of the above, featuring 
undirectional channel sequence with speed 
variable by means of a pre-set pot. Outputs 
switched only at mains zero crossing points 
to reduce radio interference to a minimum. 


Optional opto input DLA1 

Allowing audio (“‘beat’’) — light 60p 

response. 

DL3000K 

This 3 channel sound to light kit features 

zero voltage switching, automatic level con- 

trol and built in mic. No connections to 

speaker or amp required. No knobs to adjust 
- simply connect to mains supply and 

lamps. (1Kw channel) 


Only £11.95 


MINI KITS 


MK1 ELECTRONIC THERMOSTAT 
Uses LM3911 IC to sense temperature 
(80°C max) and triac to switch heater 
(1KW). Mains powered. 

MK2 SOLID STATE RELAY 

Switches 240V ac motors, lights, 
heaters from logic/computer circuits. 


PACK 1 650 Resistors 47 ohm to 10 
Mohm — 10 per value £4.00 
PACK 2 40 x 16V Electrolytic Capacitors 
10uF to 1000uF — 5 per value £3.25 
PACK 3 60 Polyester Capacitors 0.01 to 
1pF/250V — |5 per value £5.55 
PACK 4 45 Sub-miniature Presets 100 ohm 
to 1 Mohm — 5 per value £2.90 
PACK 5 30 Low Profile IC Sockets 8, 14 
and 16 — pin — 10 of each £2.40 
PACK 6 25 Red LEDs (5mm dia,) £1.25 


THE MULTI-PURPOSE TIMER HAS ARRIVED 


Now you car run your central heating, lighting, hi-fi system and lots 
more with just one programmable timer. At your selection it is 
designed to control four mains outputs independently, switching on 
and off at pre-set times over a 7 day cycle, e.g. to control your central 
heating (including different switching times for weekends), just 
connect it to your system programme and set it and forget it—the 


clock will do the rest. 


FEATURES INCLUDE:- 
* 0.5” LED 12 hour display. 


Day of week, am/pm and output status indicators. 


4 zero voltage switched mains outputs. 
50/60Hz mains operation. 


Battery backup saves stored programmes and continues 
time keeping during power failures. (Battery not supplied). 
Display blanking during power failure to consérve battery power. 


18 programme time sets. 
* Powerful “Everyday” function enabling output 
to switch every day but use only one time set. 


Useful “sleep” function-turns on output for one hour. 
Direct switch control enabling output to be turned on 


immediately or after a specified time interval. 
* 20 function keypad for programme entry. 
Programme verification at the touch of a button. 


(Kit includes all components, PCB, assembly 
and programming instructions). ORDER AS CT5000 


ELECTRONIC LOCK KIT XK101 
This KIT contains a purpose designed lock IC, 
10-way keyboard, PCBs and all components 
to construct a Digital Lock, requiring a 4-key 
sequence to open and providing over 5000 
different combinations. The open sequence 
may be easily changed by means of a pre- 
wired plug. Size: 7 x 6 x 3 cms. Supply: 5V to 
15 V d.c. at 40uA. Ouput: 750mA max. 
Hundreds of uses for doors and garages, car 
anti-theft device, electronic equipment, etc. 
Will drive most relays direct. Full instructions 


lied. 
supplied. ONLY £10.50 


Electric lock mechanism for use with latch 
locks and above kit £13.50 


XK113 MW RADIO KIT 


Based on ZN414 IC, kit includes PCB, wound 
aerial and crystal earpiece and all components 
to make a sensitive miniature radio. Size: 5.5 x 
2.7 x 2cms. Requires PP3 9V battery. IDEAL 
FOR BEGINNERS. £5.00 


Zero voltage switching, opto-isolated. 
Supplied without triac £2.60 
MK4 PROPORTIONAL 
TEMPERATURE CONTROLLER 
Uses “burst fire’’ technique to main- 
tain temperature to within 0.5°C. Ideal 
for photography, incubators, wine 
making, etc. Max. load 3KW (240V 
ac). Temp. range up to 90°C. £5.55 
MKS5 MAINS TIMER 

Mains powered timer enabling a load § 
up to 1KW at 240V ac to be switched 
on (or off) for a variable time from 20 
mins. to 35 hrs. Longer or shorter 
periods Possible with i 
component changes. 

MK15 DUAL LATCHED SOLID 
STATE RELAY 

Comprises two MK2s with latch circuit 
enabling the MK12 kit to control two 
mains loads independently. Two 
output triacs not supplied. 
remote control kits.) 

NEW MK19 DC CONTROLLED 
AUDIO AMPLIFIER 

May be used with virtually any stereo 
audio amplifier to control bass, 
volume, treble and balance remotely 
either using a wire link or the MK11 
infra red receiver. A 1 of 10 decoder 
with LEDS is also included for remote 
input selection/display. (See remote 
control kits.) £10.70 


24 HOUR CLOCK/APPLIANCE TIMER KIT 


Switches any appliance up to 1kW 
on and off at present times once per 
day. Kit contains: AY-5-1230 IC, 
0.5” LED display, mains supply, 
display drivers, switches, LEDs, 
triacs, PCBs and full instructions. 


(Ready Built) 


CT1000K Basic Kit 
CT1000K with white box (56/131 x 71mm) 


For a detailed booklet on _ ALL 
remote control — send us 30p_ prices 


and S.A.E. (6 x 9’’) today. EXCLUDE VAT 


LCD 312 DIGIT MULTIMETER 
16 ranges including DC voltage (200 mv-1000 
v) and AC voltage, DC current (200 mA-10 A) 
and resistance (0-2 M) + NPN & PNP transistor 
geln and diode check. Input impedance 10M. 

ize 155x88x31 mm. Requires PP3 Sv battery. 


Test leads included ONLY £29.00 


Add 65p postage & packing + 15% VAT to total 
Overseas Customers; 
Add £2.50 (Europe), £6.00 (elsewhere) for p&p 
Send S.A.E. for further STOCK DETAILS. 
Goods by return subject to availability. 


OPE 9am to 5pm (Mon to Fri) 


10am to 4pm (Sat) 
CAR 
PARK 


ALING & NORTH 
CIRCULAR ROS 
ACCESS 
and 
BARCLAYCARD 
welcome 


No circuit is complete without a call to— 


BS Gr anweee 


LT GARAGE 


dy NOLSOS8 


ELECTRONICS 


11 Boston Road 
London W7 3SJ 


TEL: 01-567 8910 ORDERS 
~ 01-579 9794 ENQUIRIES 
01-579 2842 TECHNICAL arter 3pm 
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Single Rotary Switch for Function and Range 
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e. LH 26FULLY PROTECTED RANGES 3 
= [MW LARGE 3% DIGIT DISPLAY ia 

= 
When you need to update yourself with all = [ITH DC VOLTS to 1000V AC to 750V 4 
that is available in the “Do-it-yourself” = [TH AUDIO TONE and OHMS to 20M 3 
market, then you need the Hobby Herald. *= LH ACandDC CURRENT to 10 AMPS = 
Packed with product information essential <= LY hFETRANSISTORandDIODE TESTER == 
to the electronics enthusiast, this new - "MIC 3300A has 19 ranges, no ACI but a 
electronics catalogue lists over 60 exciting = includes NPN and PNP hFE Transistor Test. = 
products ranging from All Purpose Cutters c= Ask for FREE DATA a 
to Verobloc, the solderless breadboard. All ary Easy to Order: Fill in and post the coupon enclosing 6 
products are available throughout the U.K. a, cheque/P.O./Credit Card details or Official Order. x 
i oe mie 
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ELECTRON 


FX-COMPUTER 


Construction Kit 


A complete introduction to the “How, Why and 
What” of Computers and Electronics in the most 
practical way ever devised 


THE KIT IS BATTERY-OPERATED AND 
COMPLETELY SELF-CONTAINED. NO 
TELEVISION OR OTHER EQUIPMENT IS 
REQUIRED. VERY EXTENSIVE MANUALS ARE 
INCLUDED 


Ministry of Science and Technology, Japan — 
Prize Winning Product 


The FX-COMPUTER is the ideal introduction to the 
study and understanding of computers and electronics. 
The kit offers remarkable versatility because the com 
ponents are interchangeable and circuits are con- 
structed by simply plugging specified components into 
the board provided in accordance with the instruction 
manuals. You quickly understand the principles involv- 
ed and new circuits can be easily devised, built and 
dismantled. No soldering or wiring is involved, no tools 
are required; the components themselves complete the 
circuits. 


No previous knowledge is required — very extensive 
educational manual& have been provided by English ex- 
perts in computers and electronics. Working through 
the manuals you will soon be able to write programmes 
and “‘run”’ them and understand how computers work. 


The following are just a few of the programmes in the 
Computer Manual (there are too many to list here) and 
also a few of the projects in the Electronics Manual: 
How to instruct the Computer and Store Information into Memories. Use of dif- 
ferent Instructions and Programming Techniques. Adding, subtracting, multiplying, 
dividing, averaging, counting up, counting down, etc. etc. in Decimal and Hex 
adecimal Converting Hexadecimal to Decimal, storing Random Numbers. Games 
Tennis, Catch the Rat, Gun Fight, Slot Machine, etc. Using the Computer as a 
Musical Organ, storing and playing back tunes, etc. OVER 100 PROGRAMMES 
SHOWN IN THE COMPUTER MANUAL PLUS EXPLANATIONS AND 
DEMONSTRATIONS OF ALL TECHNICAL TERMINOLOGY. 


Electromce Components and How they Work batteries, conductors, resistors, 
capacitors, diodes, transisiors, lamps, photo electric devices (CdS cell is included in 
the kit), oscillators, burglar alarms, control systems, organ, lie detector, etc., etc 
OVER 65 PRACTICAL WORKING PROJECTS SHOWN IN THE ELEC- 
TRONICS MANUAL. 


All this is in ONE kit, costing 
about the same as the cheapest 


“Basic” ordinary Computer 
The price is only £69.95 plus £3.00 P&P 


(overseas rates quoted on request) 


TRADE & EDUCATIONAL 
ENQUIRIES WELCOMED 


Send cheque/PO/Access/Barclaycard to 
DEPT. ELFX. Electroni-Kit Ltd 


It's not JUST a computer! 


ELECTRONI-KIT LTD. 
388 ST. JOHN STREET 
LONDON. EC1V 4NN (01-278 0109) 
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advertisement 


CAMBRIDGE LEARNING 


SELF-INSTRUCTION COURSES 


CAMBRIDGE LEARNING GSC 


GSC SUPERKIT 
SUPERKIT £19.90 


Learn the wonders. of 
Self-lnstruction digital electronics! 

Digital Electronic Kit 

This practical kit for 
beginners comes complete 
with an instruction 
manual, components, and 
EXP300 breadboard to teach you all the basics of 
digital electronics. The course needs no soldering 
iron; the only extra you need to buy is a 43V 
battery. 

Using the same board you can construct literally 
millions of different circuits. 

The course teaches boolean logic, gating, R-S and 
J-K flipflops, shift registers, ripple counters, and 
half-adders. 

It is supported by our theory courses 


DIGITAL COMPUTER LOGIC 
& ELECTRONICS £6.00 


which covers: basic computer logic; logical circuit 
elements; the design of circuits to carry out 
logical functions; flipflops and registers; and 


DIGITAL COMPUTER 
DESIGN £8.50 


Our latest, most up-to-date course on the design of 
digital computers, both from their individual logic 
elements and from integrated circuits. You are 
first shown the way in which simple logic circuits 
operate and then, through a series of exercises, 
arrive at a design for a working machine. 


Please send for our free booklist 
for further information on these 


and our other courses. 


GUARANTEE No risk to you. If you are not completely 
satisfied, your money will be refunded upon return of 
the item in good condition within 28 days of reeeipt: 


CAMBRIDGE LEARNING LIMITED, UNIT187 RIVERMILL SITE, 
FREEPOST, ST IVES, CAMBS, PE17 4BR, ENGLAND. 
TELEPHONE: ST IVES (0480) 67446. VAT No 313026022 


All prices include worldwide postage (airmail is extra - 
please ask for prepayment invoice). Giro A/c No 2789159. 
Please allow 28 days for delivery in UK. 


lle Setderneg 
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Raindrops and radar 


A new type of radar is able to probe 
rain to measure the drop-size distri- 
bution and rate of rainfall and to 
distinguish rain from ice cloud. It is 
an important research tool for the 
study of climate and of the effect 
rain may have on high-speed aircraft 
and radio communication. 

Radar has proved a remarkable tool 
to tell us, rapidly, how rain is dis- 
tributed over large areas. It also 
enables us to examine what rain there 
is well above ground level. While the 
data it provides is good enough for 
general weather forecasting, it con- 
tains too much ambiguity to be used 
in estimating the rainfall rates in 
areas of heavy rain. Such information 
is important to research into flash 
flooding, crop damage and the 
attenuation of signals along paths of 
radio communication. 

Ambiguity is there because the rain- 
fall rate, and the amount of radar 
signal reflected by the rain, may re- 
present a heavy concentration of 
small drops on the one hand or rela- 
tively few but large drops on the 
other; it is the statistical distribution 
of drop sizes that governs the re- 
lationship between the rainfall rate 
(or attenuation of a radio wave) and 
the reflectivity, or echo of the radar 
signal. 


Dual polarisation 


To overcome these problems a 
unique, dual-polarisation radar has 
been built at Chilbolton, in the 
South of England, and it is now in 
use there to map rainfall rates rapidly 
and accurately in three dimensions. 
It has a high spatial resolution, that 
is, an ability to separate reflections 
by angle and range, and clearly dis- 
tinguishes between regions of ice 
clouds and rain. It has a pencil beam 
only a quarter of a degree wide, 


Figure 1. An electromagnetic wave has an 
electric field E and a magnetic field H, at 
right angles to each other and to the 
direction of propagation. In this represen- 
tation the wave is travelling from left to 
right. All the E vectors lie in the vertical 
plane and all the H vectors in the 
horizontal plane. The plane in which the 
E vector moves is called the plane of 
polarisation. 


Figure 2. Because large raindrops become 
distorted as they fall, they give a lot more 
back-scatter from horizontally polarised 
waves than they do from waves with 
vertical polarisation, whereas small drops, 
remaining almost spherical, back-scatter. 
both types of wave in sensibly equal 
amounts. 


made possible by its fully-steerable 
antenna, 25 metres in diameter. 
Because radio waves at the very short 
wavelengths normally used for radar 
are heavily attenuated by rain, a 
relatively long operating wavelength 
of 10 cm has been chosen so that dis- 
tant rain can be measured accurately 
without the signal being attenuated 
by other rain between it and the 
radar. 

All radio waves comprise an electric 
field and a magnetic field, oscillating 
in planes at right angles to each other 
and to the direction of propagation 
of the wave. This is shown in fig- 
ure 1, where E is the electric field 
and H the magnetic one. 

The plane in which E oscillates is 
called the plane of polarisation of the 
wave. If it is vertical, the wave is said 
to be vertically polarised, and if hori- 
zontal, it is said to be horizontally 
polarised. The polarisation can be 
selected at the aerial system which 
transmits (and receives) the wave. 
The basis of the dual-polarisation 
technique is that the balance be- 
tween aerodynamic and surface ten- 
sion forces on the raindrops causes 
them to flatten as they fall, whereas 
small drops tend to remain spherical, 
as shown in Figure 2. When a region 
of mainly big drops is illuminated by 
radar pulses consisting alternately of 
horizontally and vertically polarised 
waves, the power back-scattered by 
the horizontally polarised wave is 
larger than that when using vertical 
polarisation. Conversely, for a region 
of mainly small drops, the back- 
scattered power is similar for both 
polarisations. 

Research in the USA, suggested that 
the differential reflectivity, which is 
the ratio of the powers in the back- 
scattered and vertically polarised 
waves, is directly related to the mean 
of the statistical distribution of drop 
sizes in rain. Being able to measure 
this differential reflectivity accu- 
rately is the big advance which has 
been made. 


Typical data 


Figure 3 shows data the radar gave 
when scanning vertically through 
rain. In (a) we see a measure of the 
radar reflectivity of the rain, termed 
the absolute reflectivity factor Z, 
measured with horizontal polaris- 
ation only. This is precisely what a 
conventional radar (using single 
polarisation) would show, assuming 
that it operated on a 10-cm wave- 
length and had an antenna 25 metres 
in diameter, similar to ours. Promi- 
nent is the region of high reflectivity 
extending to a height of 6 km at a 
range of 35 km. 

In (b) we see the spatial distribution 
of the additional differential reflec- 
tivity ZpR data (using dual polaris- 
ation), the rain being sampled at the 
same time as in (a). The column of 
high reflectivity at a range of 35 km 
has a high Zpp (it is greater than 
2 dB) up to 2 km above ground, but 
ZpDR is low (the mean value is only 
0.13 dB and the standard error 
0.27 dB) at heights between 2 and 
4.5 km. Such an abrupt change in 
ZpR is often found close to the 0°C 
isotherm, and marks the transition 
from ice particles to water drops. 
Icy particles that have a low density, 
for example mixtures of ice and air 
such as snow, have a low refractive 
index; unless they are very asym- 
metric, they show a low ZprR. 
Furthermore, compact ice particles 
which have a high density inevitably 
give low values of ZpR if they are 
nearly spherical; but if they have an 
irregular shape they are likely to 
tumble at random and they also 
show low ZprR. 


Polarisation switch 


Our fast switching system to polarise 
the radar pulses in the appropriate 
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Figure 3. These vertical scans of the radar 
beam give a comparison of (a) data 
obtained using single polarisation and 

(b) data from dual polarisation. The 
information about ice cloud and rain 
below it was not resolved in (a). 
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way is based on a rapidly-rotating 
chopping vane, as shown in figure 4. 
Pulses from the transmitter arrive at 
a T-junction in the waveguide, from 
which they are passed alternately by 
open windows in the vane to one or 
other of two discrete pathways 
shown as vertical and horizontal 
polarisation arms; the windows open 
in synchronism with the generation 
of the pulses. 

The paths merge again at a turnstile 
polariser, which is a sort of wave- 
guide ‘cross-roads’. Two of the four 
‘roads’ are short stubs of waveguide, 
one of which is half-a-wavelength 
long and the other only a quarter- 


wavelength. The ends of the stubs are 
closed, so energy seeking to travel 
along them is reflected back to the 
junction. But, because of the differ- 
ence in stub lengths, the waves arrive 
back in such a way that, when the 
energy recombines, all of it becomes 
directed into a circular waveguide 
leading to the aerial system, one 
pulse being vertically polarised and 
the next one horizontally polarised, 
and so on. Finally, the pulsed wave 
is ‘fired’ into the aerial’s paraboloid 
reflector by a scalar feed, which is 
shaped to distribute the energy into 
the reflector. The pattern of the 
pencil beam formed by the reflector, 
with its diameter of 25 m, is identical 
for both polarisations. Waves re- 
turning to the receiver follow pre- 
cisely the same path as for trans- 
mission, but in the reverse direction. 
The mechanical vane was used because 
no available solid-state device was 
capable of switching the 500-kW 
pulses at a pulse repetition rate of 
610 pulses/second. Switching has to 
be that fast, for the raindrops are 
continuously in motion relative to 
one another and interference be- 
tween the reflections contributed 
from individual drops gives rise to 
rapid fading of the returned wave; 
the data samples for both polaris- 
ation have to be obtained in a short 
enough time for such fluctuations to 
have no effect. 

The technique requires ZpR to be 
measured precisely; the measured 
standard deviation of the random 
errors lies between 0.05 and 0.1 dB, 
depending on the mean value, with 
a corresponding fixed error (inherent 
to such a measuring system) of less 
than 0.1 dB. Corresponding errors 
for Z are 0.75 and 1.0 dB, respect- 
ively. This means that estimated 
errors in measured rainfall are less 
than 40 per cent, and only about 10 
per cent in the measured rate at 
which a radio wave is attenuated 
along its path by the rain. 
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Figure 4. Dual polarisation switch and 
feed assembly. Windows in the rotating 
chopper vane pass the radar pulses from 
the transmitter alternately to the vertical- 
polarisation and horizontal polarisation 
arms. When the energy reaches the turn- 
stile polariser, some of it passes into the 
quarter-wave arm and some into the half- 
wave arm. Energy reflected from the 
terminations of the arms recombines in 
such a way that the pulses fed to the 
aerial via the scalar feed are polarised 
alternately in the vertical and horizontal 
planes. 


Satellite communications 


The aim in building the radar was to 
examine the way that small zones in 
intense rain affected radio links, par- 
ticularly links between ground 
stations and satellites, so that theor- 
etical models could be produced for 
use in planning communications 
systems. The ability to observe rain 
over large areas and up to consider- 
able altitudes gives radar an immedi- 
ate advantage over rain gauges on 
the ground. Attempting to predict 
attenuation by rain along the com- 
munications path from reflectivity 
data obtained by conventional radar 
means making an assumption about 
the distribution of the raindrop sizes. 
Furthermore, such data are likely to 
be misinterpreted when hydro- 
meteors other than rain, for example 
snow or hail, are present. Dual- 
polarisation radar overcomes these 
problems. Only rain within a few 
tens of metres from the direct path 
of communication contributes to 
attenuation, so relatively small but 
intense features in the structure of 
the rain may produce short but deep 
fades. Knowing the drop size distri- 
bution is particularly important, 
because it changes quite rapidly with- 
in the rain zone. 


Verification 


To test the technique, data from the 
radar was compared with those from 
a satellite-to-ground radio link op- 
erated at a frequency of 12 GHz 

(gigahertz) by the UK Independent 
Broadcasting Authority at a station 
five kilometres from the radar site. 
Figure 6 shows how Z and Zpr 
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varied during one set of measure- 
ments. The two ordinate scales 
show the slant range r along the 
communication path and the cor- 
responding altitudes. 

Ac(r) is the summation of attenu- 
ation caused by rain along the path, 
progressively from the ground 
station. It is seen that the rate of 
increase in Ac(r) is highest at slant 
ranges between two and four kilo- 
metres from the station, where the 
rain is most intense. In that region, 
both Z and Zpp are high. At an 
altitude of three kilometres and a 
slant range of six kilometres there is 
a region of high Z and apparently 
high Zpr. This is the altitude at 
which falling ice crystals or snow 
melt to become raindrops. The large, 
wet snowflakes are sometimes more 
easy to recognise from their differen- 
tial reflectivity than from their 
absolute reflectivity. In this instance, 
rain below this altitude contributes 
2 dB of attenuation, whereas the 
attenuation caused by wet snow has 
to be evaluated by other means be- 
caude we are no longer dealing with 
drops of water. Tests have been done 
for light rain on only a few occasions 
the drop sizes are generally small; 
and in such conditions the technique 
is least accurate, but almost all values 
of radar-derived attenuation com- 
puted so far have been within 0.5 dB 
of direct measurements, the standard 
deviation being only 0.3 dB. 

In the small, intense cells of rain 
which accompany thunderstorms and 
which cause the highest attenuation, 
drop sizes are usually larger and the 
accuracy may be expected to be 
greater. For rain examined, the esti- 
mation of the attenuation using the 
absolute reflectivity alone (all that 
is available from a conventional 
radar), and assuming a constant 
statistical distribution for the drop 
sizes, produced an error factor of 
about two. 

In small regions of rain, the corre- 
sponding error factor in computing 
the rate of increase in Ac(r) was four. 
Subject to wider-ranging tests, it is 
expected that the dual-polarisation 
technique will improve the model- 
ling of attenuation by rain over a 
range of radio frequencies, and 
enable several studies to be made of 
how to keep the effects of rain on 
future communications systems to a 
minimum. 


Other applications 

The technicue should be important 
to other work, too. Measurements 
have shown that the largest drops 
in intense rain have a diameter 
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‘Figure 5. Here a pillar of supercooled water is seen so extend up through the melting 
layer (at an altitude of 1.9 km) to a height of 3.5 km. Such phenomena are a hazard to 


aircraft, causing ice to form. 
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Figure 6. Vertical scan of the radar beam showing rain (A), ice clould (B), the melting 
layer (bright band), echoes from ground (D), and zones of high Zpr (E) well above 


the melting layer. 


of more than 0.8 cm. In the particu- 
lar conditions investigated, if we 
assume an exponential distribution 
of drop sizes, one drop in the rate of 
0.55 to 0.65cm diameter would 
occur per 2.4 m? volume of rain, and 
one in the range of 0.65 to 0.75cm 
would occur per 7.0 m3. This sort of 
information is useful to scientists 


interested in the effect that raindrops 
have on high-speed aircraft and to 
others seeking to assess what heavy 
rain might do to crops. 

Detecting regions of supercooled 
water is potentially valuable in aero- 
nautics, for they can cause ice to 
accumulate rapidly and disastrously 
on aircraft. Figure 6 contains an 


example of high ZppR values ex- 
tending to the top of the region of 
high Z. This indicates a convective 
column of supercooled drops up to 
an altitude of 3.5 km, nearly twice 
the height of the melting layer. 
Without dual-polarisation measure- 
ments, it would not be clear whether 
such regions of high Z represented 
ice cloud or drops of water. 

We are also thinking about how the 
technique could be used to avoid 
certain problems met with when 
using radars to forecast how rain is 
likely to travel in the following hour 
or two. Although it is not essential 
to know the drop size distribution in 
rain accurately if we want to esti- 
mate average rainfall over a large 
area, the dual-polarisation technique 
is likely to help us automatically 
distinguish rain from non-precipi- 
tating ice clouds (and from ground 
echoes, too, because they are charac- 
terised by the large variance of their 
ZpR.- The variance includes quite 
large negative values not found in 
echoes from other sources). 

There is also a great deal in the tech- 
nique to interest cloud physicists. 
Figure 6 shows vertical sections 
through rain, ice cloud, the melting 
layer (bright band) and echoes from 
ground. It also shows, well above the 
melting layer, zones of high ZpR 
which probably contain horizontally- 
orientated plates of ice crystals; later, 
the crystals aggregate and tumble as 
they fall, giving near-zero ZpR. 
Basic studies of drop sizes in rain are 
being made on the ground with the 
aid of a drop-sizing device known as 
a Joss distrometer and a rain gauge, 
while measurements of drop sizes in 
the air are being made with a 2-D 
Knollenberg distrometer carried in a 
research aircraft of the UK Meteoro- 
logical Office. Data collected directly 
in that way, when combined with 
data from the radar, are revealing 
how well we may except a simple 
model to behave when used to de- 
scribe the statistical distribution of 
drop sizes in various kinds of rain. 
Another promising application lies in 
providing reference data with which 
to compare the remote-sensing of 
clouds by satellites. Observations 
from the satellites may cover the 
whole of the Earth’s atmosphere, but 
where they fall within the range of 
the radar, the radar data can be used 
to calibrate those from the satellite 
in terms of rainfall below the cloud 
and, perhaps, the type of hydro- 
meteor within the cloud. 

Martin Hall, Spectrum 
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from watt to 
kjlowatt-hour 
meter 


Figure 1. Block schematic 
diagram of the circuit 
necessary to expand the 
watt-meter published in 
our May issue into an 
energy meter. The exten- 
sion consists of a digital 
counter which counts 
pulses produced by a VCO 
in the watt-meter. The 
number of pulses is directly 
Proportional to the 
measured power and time. 
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energy meter 


Energy costs money and these costs are rising in line with the demand and 
shrinking resources. Nobody escapes these costs and it is therefore of interest 
to all but very wealthy consumers to know how much energy a certain 
appliance has consumed over a certain period of time. A (kilo)watt-hour meter 
will tell you accurately. This knowledge will also help in determining the cost- 
effectiveness of energy-saving measures. In this article we will tell you how the 
watt-meter featured in our May issue can be expanded to become an energy 


meter. 


If you want to know how much energy an 
appliance has drawn from the mains supply 
over a given period, you have to multiply the 
power consumed by the appliance in watts 
with the time in seconds or hours. Unfor- 
tunately, the power consumed by many 
appliances is not constant; in the case of a 
refrigerator, for instance, the motor only 
runs when the thermostat tells it to and even 
then it does so with varying loads. The 
calculation is then no longer so simple: first 
the mean power consumed will have to be 


determined and that is a matter of averaging 
or integration. Multiplying the mean power 
so found with the time will give the amount 
of energy used. 

The use of a measuring instrument like the 
energy meter described in this article will 
obviate the need for these calculations: 
fairly simple electronic circuits will average 
the power consumed and multiply this by 
the time. The block diagram in figure 1 
shows the principle of operation. The input 
circuit is fed with the VCO output signal of 


1 
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the watt-meter. The frequency of the VCO 
signal is in direct proportion to the power 
measured by the watt-meter: the higher the 
power, the higher the frequency. To convert 
the watt-meter to an energy meter only the 
addition of a fairly simple digital counter is 
needed. The VCO frequency is first divided 
by 4096; dependent upon the desired meter- 
scale, it is then divided by 10 or 100 (this 
increases the measuring range by 10 and 100 
respectively). The dividers are followed by 
the actual counter which gives a four-digit 
read-out. Finally, there is a reset switch for 
resetting the circuit to zero. 

Assuming that the watt-meter is connected 
to arefrigerator, the moment the motor of 
this appliance starts to run, the VCO in the 
watt-meter will provide countpulses to the 
expansion circuit which are directly pro- 
portional to the power consumed by the 
fridge. If that power varies, the VCO fre- 
quency will change. When the fridge motor 
switches off, the VCO ceases to generate 
pulses and the last counter position is 
retained. When the fridge switches on again, 
the VCO fires and the counter resumes 
counting. After a while the counter will 
indicate exactly how many watt-hours of 
energy the fridge has used. 

The counter has a maximum capacity; the 
overload indicator gives warning that the 
counter has gone through this maximum 
and started again: if there were no such 
indicator, the displayed count could be 
misleading. 

As stated, the VCO frequency is first divided 
by 4096. In principle, this divider could be 
omitted by operating the VCO at a lower 
frequency. However, not only does the 
higher frequency lie in a more suitable 
range for the oscillator, but it also has the 
advantage that the switch-on periods of an 
appliance can be averaged out much more 
accurately. This is of particular importance 
in the case of appliances which, within the 
period of measuring, switch on and off quite 
frequently. 


The VCO 


A description of the operation of the VCO 
was not included in the article on the watt- 
meter in the May issue, and this follows 
now. The circuit diagram of the VCO is 
shown in figure 2. Although in fact it is not 
a voltage but a current controlled oscillator, 
its operation remains the same. 

The VCO is designed round an operational 
transconductance amplifier (OTA), A6, and 
operational amplifier A4 which is connec- 
ted as a comparator. Dependent upon the 
measured power, transistor Tl provides the 
OTA with drive current. The current from 
T1 also charges capacitor Cl in a time which 
is again dependent upon the measured 
power. The resulting voltage level across Cl 
is applied to the input of comparator A4 via 
the buffer stage contained in the OTA stage. 
It this voltage exceeds the upper threshold, 
the output of the comparator goes negative. 
At the same instant the input current 
(pin 3) of the OTA also becomes negative, 
which causes Cl to discharge at a speed 
which is dependent upon the drive current 
at pin 1. In this way the VCO provides a 
square-wave at its output of which the 
frequency is directly proportional to its 
drive current, that is, the measured power. 
The hysteresis of the comparator, and 
consequently the frequency of the VCO, 
can be adjusted by means of potentiometer 
P4. This is of importance during the cali- 
bration of the meter which is discussed later 
in this article. 


Energy meter extension 


The circuit shown in figure 3 enables the 
watt-meter to be converted to a kilowatt- 
hour or energy meter. As stated, the input 
of the circuit is connected to the output of 
the VCO in the watt-meter. The VCO signal 
is applied to the input of 1 : 4096 divider 
IC2 via voltage divider R2-R3. The divided 
square wave is again divided by 10 or 100 in 
IC3. Dependent on the required scale, 
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Figure 2. The VCO which 
is located on the printed 
circuit board of the watt- 
meter consists of an OTA 
(A6) and an op-amp (A4) 
which is connected as a 
comparator with hysteresis. 
Dependent on the power 
consumed, the OTA is 
fed with a certain drive 
current and arranges, in 
combination with the 
comparator, for the 
successive charging and 
discharging of capacitor 
C1. The output of the 
comparator therefore 
consists of a square wave 
of which the frequency 

is dependent upon the 
measured power. 
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Figure 3. With this circuit 
the watt-meter is converted 
to an energy meter. The 
pulses generated by the 
VCO are applied to the 
input. The meter range is 
increased by connecting 
a further divider (IC3) 
between the input and 
counter IC5 by means 

of range switch S2. LED 
D4 lights up when the 
counter has reached its 
maximum capacity. 
Switch $1 is included to 
reset the circuit to zero. 


2K see text 


6-26 


| erbeh S2a can apply the output of IC2 to 
counter IC5 either directly or via IC3. The 
integrated counter drives a four-digit 
7-segment display. The decimal points of the 
display are determined by the position of 
S2b (the meter range switch). 

The counter is reset by pressing push-button 
switch $1; at the same time the two dividers 
IC2 and ICS are reset to the zero-position. 
To get an indication when the counter has 
reached its maximum capacity, use is made 
of its ‘carry out’ terminal (pin 14). At the 
moment the counter changes from 9999 to 
0000, the logic bit at pin 14 changes from 
1 to 0, which causes capacitor C3 to charge 
via resistor R5. When the resulting voltage at 
the clock-input (pin 3) of bi-stable IC4 
reaches logic 1, its output Q also becomes 1 
(+5 V). Transistor T1 is then fired and LED 
D4 lights, indicating that the counter has 
gone past its maximum at least once. It 
should be noted here that when the counter 
and dividers are reset, the bi-stable should 
also be reset to zero. 

Although highly desirable, the reset facility 
is not fitted on electro-mechanical kilowatt- 
hour meters provided by Electricity Boards, 
for obvious reasons. On the meter described, 
the facility is not just useful, it is essential: 
at the onset of each measurement, the meter 
is reset so that noting down the reading at 
the start becomes unnecessary. 

As far as meter ranges are concerned, switch 
S2 makes possible the selection of three. The 
scale factor is a somewhat more difficult 
problem, as this is dependent upon the 
divide factor and the shunt resistance in the 
watt-meter. This problem will be returned to 
later in this article. 


3 


The watt-meter and kWh extension can be 
fed from one 2x15 V, minimum 0.7 A, 
transformer. The voltage stabiliser, IC1, of 
the kWh section reduces the voltage rectified 
by diodes D1 and D3 to 5 V. The stabiliser 
is protected against overload by resistor Rl. 
This resistor is replaced by a wire-bridge if 
the kWh extension is fed by a separate 
transformer of 2x 8 Vor 2x 9 V (minimum 
700 mA) transformer. 


Construction and adjustment 


Readers who took our advice of delaying the 
fitting of the watt-meter in a box, can now 
house it together with the kWh extension in 
one case, which, from a safety point of view, 
should be made from a material that is a 
good insulator. 

If the kWh section gets its own case, the 
connection between it and the watt-meter 
needs special attention. As the zero potential 
of the watt-meter circuit is connected 
electrically with the mains supply during 
measurements, the cable between the two 
cases must be capable of carrying 220 V AC. 
If a plug and socket connection is desired, 
these must not be of the ordinary household 
variety. There are many good quality 220 V 
handling types available which can be used 
and in effect prevent the units being inadver- 
tently connected to the mains supply. When 
a plug and socket connection is chosen, the 
extension must, of course, have its own 
power supply. 

To revert to the scale factor of the meter 
and the way S2b should be connected to the 
decimal points of the display, see figure 3. 
When the watt-meter gives full-scale deflec- 


T2...7T5=BC141 
LD1...LD4 = 7760 (CC) 
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tion (FSD) at 100 watts and S2b is set to the 
lowest divide factor (as drawn), the display 
will read the maximum of 9999 after 1 hour. 
In round figures, this means that 100 watt- 
hours of energy has been used, so that for 

a read-out in Wh decimal point DP2 must 
light (99.99 Wh). When FSD is increased 
tenfold (S2 in position x10), the display will 
reach maximum after 10 hours, that is, 
when 1000 watt-hours of energy have been 
used. If Wh are to be read out, decimal point 
DP3 must light (999.9 Wh). It will be clear 
that with S2 in position x100, decimal 
point DP4 should light; FSD is then 10 kWh. 
The shunt resistance of the watt-meter 
has been calculated to give an FSD of 
1000 watts: a larger FSD is for practical 
reasons not advisable as the required low 
value of the shunt resistance cannot be 
realised with sufficient accuracy. Even for 
an FSD of 1000 watts, the shunt resistance 
has a value of only 0.047 92. Resistors of that 
value are not available and can only be ob- 
tained by three 0.15 {2 resistors in parallel 
or by using resistance wire. 


Finally, the calibration, which only concerns 
potentiometer P4 in the watt-meter. As- 
suming that that instrument has been cali- 
brated correctly, connect the energy meter 
(that is, watt-meter + kWh extension) to a 
resistive load with a constant power con- 
sumption of, say 100 watts (NOT a thermo- 
statically controlled appliance, but for 
instance a light bulb). Using an insulated 
screwdriver, set P4 such that the display 
after 0.1 hour (= 6 minutes) reads 10Wh. 
This procedure will have to be repeated 
several times for optimum results. Sub- 
sequently, repeat the adjustment for l-hour 
periods when the read-out should be 100 Wh. 
Too low a reading is corrected by turning P4 
clockwise (and too high a reading by turning 
it anti-clockwise). 
A comparison with the Electricity Board 
kWh meter can, of course, also be made and 
this should give a very satisfactory cali- 
bration. The only point to remember in this 
method is that all other appliances connected 
to the mains supply must be switched off. 
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Parts list 


Resistors: 


R1 = 15 2/3 W (see text) 
R2=47k 

R3,R6 = 22k 

R4= 10k 

R5 = 100 k 

R7=2702 
R8...R14=222 
R1i5=562 


Capacitors: 


C1 = 1000 u/40 V 
C2=10n/16 V 
C3=1n 


Semiconductors: 


T1 =BC 547 

T2...75=BC141 

IC1 = 7805 

IC2 = 4020 

IC3 = 4518 

1C4 = 4013 

IC5 = 74C926 

D1,D2 = 1N4001 

D3 = 1N4148 

D4 = LED (red) 

LD1...LD4=7760, 
7-segment display 
(comm. cath.) 


Miscellaneous: 


$1 = push-button switch, 
1 make 
S2 = range switch, 
2-pole, 3-way 
Tr = mains transformer 
a) 2x15 V, minimum 
07A 
b) 2x15 V, minimum 
0,7 A, with taps at 
8VorgV 


(c) 2x9 V, minimum 


for 
watt- 
meter 
+ kWh 
exten- 
sion 


0.7 A (kWh extension 


only) see text 
heat sink for IC1 
equipment case (watt- 
meter only) = BOC440 
(watt-meter + kWh 
extension = BOC 445) 


(available from West Hyde 


Developments Ltd) 
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switching channel for 
radio conirol 


The proportional radio control systems which are available to modellers today are ideal where it 
concerns the control of speed and steering mechanisms. Many models, particularly model ships, have, 
however, a number of non-proportional on/off functions which modellers would like to control 
remotely: interior lighting, search lights, sirens, water cannon, and many more. The switch 

described in this articles offers the possibility to control five such functions over one channel without 
the need for servo-mechanisms and micro-switches. 


pulse-width 
controlled 
switch 
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Proportional remote control systems operate 
by pulse-width detection. The position 
of the joystick results in a certain width of 
the transmitted pulses (between 1 and 2 
milliseconds). The width of the pulse is trans- 
lated in the receiver to a certain position 
of the servo control. 

This type of proportional servo-control 
lends itself eminently to the continuously 
variable regulation of speed and steering, 
but the control of switching functions is 
somewhat more difficult, unless the use 
of a channel for every one or two such 
functions is acceptable. Fortunately, a 
small electronic circuit can improve the 
situation considerably; it consists of a one- 
gate oscillator, a decimal counter and a 
few buffers. Its principle is simple: when 
a pulse is received, a counter with five 
outputs operates; at the end of the pulse, 
one of the five outputs is active — which 
one depends on the width of the pulse. 
The circuit diagram of the pulse-width 
controlled switch is shown in figure 1. The 
transmitted pulses have, as already stated, 
a width varying between 1 and 2 ms and 


are repeated at intervals of about 20 ms. 
As soon as such a pulse arrives at the input 
of the circuit, two things happen in quick 
succession. The positive edge of the pulse 
(that is, the very start) switches on counter 
IC2 via gate N4. Almost immediately after- 
wards, when the pulse reaches logic 1, the 
clock oscillator around N$ starts and IC2 
commences counting. The clock oscillator 
provides a 5 kHz square-wave, which can be 
adjusted by means of P1. As long as the 
oscillator is working, therefore, IC2 is 
clocked every 0.2 ms. 

IC2 is a decimal counter working as a shift 
register, which, in principle, can provide 
up to ten switched outputs; only five are 
used in the present circuit (because the 
pulse-width lies between 1 and 2 ms). 
Starting from zero, IC2 switches every 
0.2 ms to the next successive output. After 
1 ms, therefore, output 5 will be logic 1, 
after 1.2 ms output 6, and so on. It is seen, 
therefore that on the command of the pulses 
produced by clock oscillator N3, all outputs 
of IC2 become logic 1 in succession. 

The sequential switching of the outputs 


Figure 1. Circuit of the 
pulse-width controlled 
switch. As soon as a pulse 
arrives at the input, out- 
puts 5 ...9 become active 
(logic 1) sequentially 
When the pulse ceases, the 
output which was active 
at that moment, retains 
logic 1. This particular 
output is determined by 
the width of the incoming 
pulse. 


N1...N4=IC1 = 4093 


N5...N9 = 971C3 = ULN 2003 


Figure 2. This picture 
shows that reality differs 
somewhat from theory: 
the input pulse (upper 
trace) fires the oscillator 
(second trace). The first 
period is a little longer 
than normal because C1 
was fully discharged at 
that moment. This 
additional delay is com- 
pensated partly by the 
positive edge caused by 
the stopping of the 
oscillator and partly by 
the fact that the first 
positive edge occurs 
already after half the 
period. Trace 3 shows the 
signal at output 8 and 
trace 4 that at output 9. 
The latter was active 
(logic 1) and becomes 0 
because IC2 resets at the 
rising edge of the input 
pulse; during the ninth 
positive edge of the 
oscillator, output 9 
becomes 1 again and 
remains so until the 
next input pulse. 
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continues only for as long as the pulse lasts: 
when it ceases (and therefore the logic 1 
disappears from the input), the counter 
output which was logic 1 at that moment, 
retains that state until the next pulse arrives 
after 20 ms. If this pulse, and the next, and 
the next, have the same width, the same 
counter output remains ‘active’ with only a 
short break every 20 ms when a new count 
procedure is initiated. However, by means 
of R3/C3 ... R7/C7, the output signal is 
integrated over a few periods, so that the 
effects of the short break are obviated. At 
the open-collector output of gatesN5...N9 
a logic O is therefore available at all times. 
The switching of small lamps (drawing less 
than 400 mA) can be effected by connecting 
them between one of the outputs of these 
gates and the positive supply line. Other 
switching functions are possible by the use 
of a relay: the relay coil, which should 


preferably be more than 100 {2 and on no 
account less than 20 Q, is then connected 

between one of the outputs and the positive 
supply line. 


Operation 


The circuit works very well in practice, not 
in the least due to the impossibility of short 
interfering signals or the effects of missing 
pulses reaching the output. Also, the current 
consumption of only a few mA is hardly a 
drain on the battery. Connecting the circuit 
to the receiver should pose no problems as 

it is connected in exactly the same way as a 
normal servo. 

Adjusting the circuit is also a straightforward 
affair. Preset potentiometer P1 is adjusted 
such that all channels switch correctly 
when the joystick is moved from one extreme 
to the other. It would be useful to draw 
some lines beside the joystick to mark the 
position where the switch-over from one 
channel to the next occurs. During operation 
all that has to be done then is to set the 
joystick between two of the lines to ensure 
correct operation. 

A final remark: output gates N5...N9 
must not switch more than 400 mA and 
preferably considerably less; this prevents 
unnecessary problems and premature repairs. 
It is, however, possible to utilize the two 
unused buffers of IC3 to either treble the 
permitted output current of one of the 
outputs or double that of two of the outputs. 
All that is required to do so is to connect 
the appropriate output(s) to the relevant 
buffer input. | 
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RITY aecoder 


Interest in Radio Teletype (RTTY) traffic has grown appreciably over the past few years. One of the 
reasons for this is that micro-computers, such as the Elektor Junior Computer, which find their way 
into more and more homes, lend themselves readily to this absorbing hobby. Such a computer can 
become an effective RTTY Decoder by the addition of a small electronic circuit and a suitable 


program. 


teletype 
reception by 
computer 
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Our last issue contained articles on the 
decoding of morse signals by means of the 
Junior Computer and the Elektor Z80A 
card. In this issue it is the turn of teletype 
enthusiasts. 

Owners of an expanded Junior Computer 
can save themselves the purchase of a 
costly teleprinter and RTTY converter. 
A simple interface and an EPROM with the 
right program will translate the teletype 
gibberish on short waves into a clear text on 
the screen. 

The principle of transmission and decoding 
in teletype is not much different from that 
in morse. Digital coded information is 
transmitted by interrupting a radio carrier 
wave: this is called CW (keyed Continuous 
Waves). In morse transmissions, the inter- 
ruptions are in accordance with the by 
today’s standards somewhat cumbersome 
morse code; in teletype, with the logically 
constructed 5-unit CCITT Code No. 2, better 
known as the Baudot code. A more detailed 
treatment of this subject can be found 
elsewhere in this issue. 


Apart from the codes, there is another 
fundamental difference between morse and 
teletype operation. In morse, only one 
carrier is transmitted which is interrupted in 
the rhythm of the dots and dashes of the 
morse code. In teletype operation two 


carriers are used, of which one is used for 
the transmission of the logic 1s and the 
other for the Os. It is as if two transmitters 
are operating side by side, but each working 
on a different frequency. When the trans- 
mitted bit is 1, one of the transmitters is 
switched on, while the other is off; when 
the transmitted bit is 0, the first transmitter 
is off and the second is on. In reality only 
one transmitter is used of which the output 
frequency is shifted, according to whether 
a 1 ora 0 is transmitted. This method of 
operation is therefore called Frequency 
Shift Keying (FSK). 

In teletype, logic 1 is called ‘mark’ and 
logic 0, ‘space’. The transmission containing 
all the bits 1 is called the ‘mark signal’ and 
that containing only 0’s, the ‘space signal’. 
The mark and space signals are very close 
to one another: the frequency separation is 
called the ‘shift’. 

The output of the receiver therefore contains 
two different audio frequencies: one re- 
presents logic 1 (mark), the other logic 0 
(space). When both are present simul- 
taneously, there is a fault in the transmission. 


The RTTY interface 


The signals emanating from the short-wave 
receiver are not suitable for driving the 


computer as this, as a norm, requires square- 
wave inputs. To modify the receiver output 
signals to the required shape, an interface is 
needed. This interface must be capable of 
differentiating between the two received 
frequencies and of transforming them into 
a digital signal. For this purpose use is made 
of a tone decoder followed by an integrator 
and Schmitt trigger. Two such set-ups are 
required in the RTTY interface because it 
has to cope with two different audio signals. 
With reference to figure 2, the level of the 
incoming audio signals is set as required by 
means of potentiometer P7 at the input of 
the circuit. Then follows a level indicator 
stage consisting of transistor Tl and a red 
LED, D1. The input signal is fed to two 
decoders, IC1 and IC2. Whereas tone decoder 
IC1 is aligned to one audio frequency, by 
means of potentiometer P8, decoder IC2 can 
be aligned to six different frequencies. This 
enables it to be switched to teletype trans- 
missions with differing frequency shifts. 
Tone decoder IC1 is aligned to a nominal 
frequency of 1275 Hz. The frequency of 
decoder IC2 is then 1275 Hz + the shift 
frequency. Table 1 gives the shift- and 


Table 1, Most frequently used audio and shift 
frequencies in RTTY traffic. 


signal set with: frequency _ shift-frequency 
(audio) Hz (Hz) 

mark P8 1275 (¢) 

space 1 P1 var. var. 

space 2 P2 1445 170 

space 3 P3 1575 300 

space 4 P4 1700 425 

space 5 P5 2125 850 

space 6 P6 2275 1000 


audio-frequencies normally encountered in 
RTTY traffic. 

The output circuit of the tone decoders 
contains three indicator LEDs: D2 (green) 
for the mark signal (IC1), D3 (red) for the 
space signal (IC2) and D4 (yellow) for the 
situation when a mark and space occur 
simultaneously. Because the frequency is 
shifted between mark and space, the overlap 
between the two signals during good recep- 
tion is very small and D4 therefore lights 
rarely if at all. Bright lighting of D4 indi- 
cates a faulty adjustment or bad reception. 


INPUT 
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LPF = low-pass filter 
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Figure 1. Block diagram of 
the RTTY interface. The 
interface consists of two 
tone decoders with follow- 
On integrators and triggers 
for noise and interference 
suppression, Its output 
contains an adder circuit 
which will deliver a usable 
signal even when one of 
the two audio signals 
(mark or space) is missing. 
The NOR connection of 
the tone decoder signals 
ensures an indication of 
transmission failure. With 
correct settings, the LED 
indicators for mark and 
space light alternately 

at maximum brightness, 
whereas the error LED 
lights only dimly. 
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Figure 2. The interface 
circuit for teletype 
reception via the Junior 
Computer. It contains two 
tone decoders because in 
teletype operation two 
audio frequencies are 
keyed. 
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Both tone decoders are followed by OTA 
integrators IC3 and IC4, buffers Al and A3, 
and triggers A2 and A4. The high-impedance 
buffers prevent the overloading of capacitors 
Cll and C12. The integrator and trigger 
section is identical to that of the morse 
interface described in our May issue. 

Gate N1 is connected as an inverter; N2 does 
not invert because pin 6 has a 0 input. This 
is important in respect of operational 
amplifier IC7. This stage makes use of the 
fact that when one of the two signals, mark 
or space, is missing, the required teletype 
information in still fully available in the 
other signal. The space signal is out of phase 
with the mark signal but otherwise identical 
to it. If mark is logic 1, space is logic 0. 
Because N1 inverts the mark signal, whereas 
N2 passes the space signal unchanged, the 
output of the two gates contains two in- 
phase signals. 

IC7 combines these signals in its inverting 
input circuit. If one of the signals is missing 
because of interference, the other will still 
be sufficient to drive the op-amp. Capacitor 
C15 in the negative feedback loop of IC7 
ensures further integration of the audio 
signal by suppressing any residual unwanted 
signals. Gates N3 and N4 improve the slope 
of the square-wave output of IC7 so that 
a TTL compatible signal is available at the 
output of the interface. These gates also 
enable reversal of the polarity of the output 
signal. When S2 is open, both gates function 
as inverters, while when S2 is closed, they 
operate as non-inverting buffer stages. The 
setting of S2 is dependent on the teletype 
signal being received. 


Presetting and adjustment 


Once the RTTY decoder has been constructed 
on the printed circuit board shown in 
figure 3, it can be preset and adjusted by 


means of an audio generator and frequency 
meter. Both these instruments should be con- 
nected to the input (P7) of the interface. 
Set P7 to its mid-position, tune the gener- 
ator to 1275 Hz (as indicated by the fre- 
quency meter) and adjust the generator 
output voltage until D1 just lights. It should 
now be possible to find a small range of 
travel of potentiometer P8 at which D2 
lights. The correct position of P8 is in the 
centre of that range. It is also possible to 
reduce the generator output further and 
further while searching for a position of P8 
where D2 lights. The position so found 
is the correct one. 

Next, the adjustment of tone decoder IC2. 
Adjust potentiometers P2...P6 in the 
same way as described for P8 above, but 
with the generator tuned to frequencies 
in accordance with table 1 (space frequency 
= 1275 Hz + shift frequency). 

Adjusting and presetting without using an 
audio generator and frequency meter is 
fairly difficult. When attempting to do so, 
it is best to set P7 to its mid-position and 
determine the shift-frequency of each 
transmission experimentally by adjusting 
potentiometer Pl with switch $1 set to 
position 1. 

Once the above operations have been carried 
out, the interface can be connected to the 
audio output of a short-wave receiver. 
Search for a teletype transmission and 
adjust P7 so that LED D1 just lights. Then 
tune the receiver so that D2 lights as brightly 
as possible in rhythm with the incoming 
signal. Then select the correct frequency 
shift with switch Sl. If the shift is not 
known, try all positions of S1 until one is 
found where D3 lights as brightly, and D4 
as dimly, as possible. If such a position 
cannot be found, the shift is non-standard. 
In that case, set S1 to position 1 and adjust 
P1 to the shift of the incoming signal. When 
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Parts list 


Resistors: 
R1=12k 
R2 = 100k 
R3 = 4702 
R4,R5,R9,R10,R18, 
R19,R31 = 4k7 
R5=2702 
R7,R22,R23 = 10k 
R8 = 330 2 
R11=1202 
R12,R14=1M 
R13,R15,R17,R21 =47k 
R16, R20, 
R27...R29=220k 
R24,R25 = 680 k 
R26,R30 = 470k 
P1=10k 10-turn 
potentiometer 
P2...P6,P8 = 10k 
10-turn preset potentio- 
meter 
P7 = 4k7 (5k) 
potentiometer 


Capacitors: 


C1=470n 

C2,C6,C9 =47n 
C3,C4,C7 = 100 n ; 
C5,C8,C11,C12 = 220n 
C10 = 22 u/3 V 
C13,C14 = 680 n 
C15=10n 
C16=1u/6V 
C17=1n 


Semiconductors: 


D1,D3 = LED red 
D2 = LED green 
D4 = LED yellow 
T1 = BC547B 

T2 = BC 557B 
IC1,1IC2 = LM 567 
1C3,IC4 = CA 3080 
IC5 = LM 324 

IC6 = 4030B 

IC7 = CA 3130 


Miscellaneous: 

$1 = rotary switch, 
1 pole, 6 way 

S2 = single-pole switch 
toggle 


Figure 3. The RTTY 
interface is constructed on 
this printed circuit board. 
The preset potentiometers 
are used for the setting of 
the various audio fre- 
quencies, 
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Figure 4. Simplified flow 
chart of the RTTY 
program. The ‘heart’ of 
the program is the bit 
counter. In contrast to an 
UAR/T which only scans 
the (calculated) centre of 
a pulse (unit of teletype 
signal), the counter deter- 
mines whether the input 
signal during the pulse is 
longer than half the pulse 
duration for logic 1. If 
that is the case, it is taken 
to be 1, otherwise as 0. 
This system gives an 
appreciably lower sus- 
ceptibility to interference, 
and therefore error rate, 
than is the case with 
UAR/T's. 
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Table 2. Print-out after starting the RTTY-program 


BAUDRATE: 


®=45.45 BAUD 

1=506 

2=57 

3=75 

4=186 

5=1190 

DO YOU LIKE TO CHANGE IT? <Y/N>Y 
SELECT THE BAUDRATE: 1 
ASCII RECEIVER? <Y/N>N 

FILE BUFFER? <Y/N>Y 

AUTO LETTER MODE? <Y/N> 
LIST THE FILE BUFFER? <Y/N> 


Table 3. Starting addresses for the copy procedures. 


junior starting copied from to address 

versions address 

expanded GE88 0800 4000 
DOS EE72 E800 4000 


reception is satisfactory and the interface 
is working correctly, the LEDs will flicker 
in rhythm with the incoming signal. 

All that remains is the presetting of the 
baud rate (at the computer) and the polarity 
of the incoming signal (set by S52). Both are 
a matter of trial and error as firm rules 
cannot be given. 


The RTTY decoder program 


The program of the RTTY decoder can be 
contained in an EPROM type 2716. This 
EPROM is then suitable for use with the 
expanded Junior Computer as well as the 
DOS Junior. 

The RTTY interface is connected to pin PB7 
of the Junior Computer. The RTTY program 
is so arranged that both 5-unit Baudot and 
7-unit ASCII codes can be received. Moreover, 
the program allows up to six baud-rates. 
The received data are stored in a file buffer. 
When the buffer is full, an error signal is 
given. The contents of the buffer can, of 
course, be read out. 

A further useful feature is the Auto-Letter- 
Mode: when receiving Baudot code, the 
letter sign is often lost. This results in 
letters being erroneously translated as 
numerals. In the Auto-Letter-Mode, the 
decoder automatically switches back to the 
letter mode when a blank space is received. 
Figure 4 shows the program structure in a 
flow chart. 

When the program has been started with the 
address 4000, possible baud rates are dis- 
played as shown in table 2. The computer 
will ask some questions which should be 
answered by Y (Yes) or N (No = Return). 
The baud-rate setting is effected by the 
keying in of a number between 0 and 5. 
On reception of an ASCII transmission, 
the question ‘ASCII Receiver?’ must be 
answered by Y, because if the answer N is 
given, the decoder will be set to Baudot 
code. 

After questions as to file buffer, Auto- 
Letter-Mode, and file buffer print out have 
been answered, the computer is ready to 
receive a serial signal across PB7; this is 
indicated by the display ‘: :’. 

If the first question ‘Do you like to change 
it?’ is answered by N, the start procedure 
will be shortened. The decoder will then 
proceed in the Baudot mode with a baud 
rate of 50, indicated by the disappearance 
of the symbol ‘: :’ from the screen. 

If you want to find out the mode of 
operation after the program has started, 
simply press the Break key on the ASCII 
keyboard. Reset or Change of Mode of 
Operation is effected with the NMI key. 


Operating instructions for the 
RTTY program 


The program requires a storage capacity 
from 4009 up to 7FFF (RAM). A (dynamic) 
16K RAM card on the Junior bus will be 
suitable. 

The starting address is 4009. 

As the DOS Junior has a storage capacity 
which differs from that of the expanded 
Junior, the program for it has been put 
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Table 4. Amendments for 
the DOS junior. 


Address Data 
4638 A3 
4939 FE 


Table 5. Amendments for 
the expanded junior. 


Address Data 
40C2... EA,EA,EA 
4038 34 
4039 13 
4041 1A 
4057 AE 
4058 12 
44DA 1A 
44DB 1A 
44E4 1A 
44E7 1A 
44EC 1A 
44F1 1A 
44F6 1A 
4581 1A 
4589 1A 
459B 18 
45BE 18 
45C8... EA,EA,EA 
45D1 1A 
45CF 1A 
45E@ 18 
4606 18 
460D 18 
4640 18 
4646 18 


9 ZA- 3B 
806 4C BD 42 42 81 86 86 08 88 BO BO BO 20 BO B5 BB 
810 48 FF 7F @1 66 66 06 08 GO 3F 35 68 OB FO 55 20 
826 4E 88 44 15 34 16 27 83 23 4C 3C 46 8D 63 23 48 
836 C9 60 FO 86 20 F8 44 20 43 23 68 68 AD 06 48 2D 
846 86 FA FO F8 A2 FF 9A 20 EB 41 4C 19 44 AD 14 40 
856 48 A9 6G 8D 14 40 26 1B FE 26 2C 4@ AA 68 8D 14 
860 40 8A 66 68 85 F8 68 85 F9 AD 14 40 48 AO OO 8D 
870 14 46 E6 F8 D@ 62 E6 FO AO BO Bl F8 C9 OB FO 66 
886 20 2C 46 4C 72 40 68 8D 14 46 AS F9 48 AS F8 48 
896 68 26 63 40 BD BA 42 41 55 44 4F 54 28 88 68 20 
8A® 63 46 OD BA 41 53 43 49 49 20 88 68 28 63 40 52 
8BB 45 43 45 49 56 45 52 OD BA BB 68 28 63 48 20 42 
8c6 41 55 44 BD BA BB 6B 26 63 48 34 35 2E 34 35 08 
8DB 60 28 63 48 35 30 88 68 20 63 48 35 37 88 68 20 
8E® 63 48 37 35 68 68 26 63 48 31 38 38 88 68 20 63 
8F9 40 31 31 36 66 66 20 63 40 4E 4F 28 68 68 28 63 
966 48 OD BA 52 45 43 45 49 56 45 44 20 43 48 41 52 
916 41 43 54 45 52 53 20 41 52 45 OD BA 53 54 4F 52 
926 45 44 20 49 4E 26 42 55 46 46 45 52 BD BA 88 60 
930 20 63 40 41 55 54 4F 28 4C 45 54 54 45 52 28 4D 
940 4F 44 45 08 60 26 63 48 OD BA BB 6@ AD 14 40 8D 
956 16 40 AO 6G 8D 14 40 AD OF 46 AE 186 48 C5 FA DO 
966 1D E4 FB D@ 19 26 63 40 OD BA 46 49 4C 45 26 45 
976 4D 58 54 59 6D GA BB AD 16 48 8D 14 46 60 85 FA 
986 86 FB 26 45 41 AQ 68 8D 1B 48 AG OB Bl FA C9 FF 
996 FO ES 48 26 2C 46 26 E4 41 38 AS FA ED 11 48 AS 
9AG FB ED 12 46 68 98 16 20 63 48 @D BA 46 49 4C 45 
9B 26 4F 56 45 52 46 4C 4F 57 OD BA 68 66 C9 BD DB 
9c@ C9 20 2C 40 EE 1B 4@ AE 1B 48 EC 1C 48 98 89 20 
9D6 4D 40 C9 45 F® Al D@® AD AY BA D1 FA FO AC 26 2C 
9E@ 40 4C 8A 41 E6 FA D@ 62 E6 FB 60 28 45 41 28 45 
9F@ 41 AD 83 40 C9 42 D® B6 28 91 4@ 4C 1 42 20 OF 
AG® 46 26 AC 46 AD 64 46 DB B6 26 C7 4B 4C 3A 42 C9 
Al® @1 
A2® 4C 3A 42 C9 03 DO 66 26 DF 48 4C 3A 42 C9 64 DB 
A3@ 6 20 E6 48 4C 3A 42 20 EE 40 28 BB 40 AD 14 486 
A468 FO 6C 20 FE 46 AD 17 40 FO BA 26 36 41 68 26 FE 
A5@ 40 4C 42 42 20 F6 46 4C 4A 42 C9 1F FO 19 C9 1B 
A6G@ FO OF AE 13 46 F® G5 AA BD 7D 42 66 AA BD 9D 42 
A7@ 68 A9 66 8D 13 48 68 8D 13 48 AO BB 68 BB 45 BA 
A86 41 26 53 49 55 OD 44 52 4A 4E 46 43 4B 54 SA 4C 
A96 457 48 59 58 51 4F 42 47 66 4D 58 56 80 B88 33 BA 
AA® 2D 20 27 38 37 OD 24 34 67 2C 6B 3A 28 35 2B 29 
ABS 32 06 36 38 31 39 3F 88 BB 4D 58 56 BB 28 AB 44 
AC® A2 FF 9A AQ O5 8D BE 48 AD 42 8D 83 40 A2 G1 8E 
AD@ 64 40 8E 13 46 CA 8E 14 48 8E 17 48 28 63 46 OD 
AE@ @A 45 4C 45 4B 54 4F 52 28 52 54 54 59 20 44 45 
AFO 43 4F 44 45 52 OD @A BA 42 41 55 44 52 41 54 45 
BOG 3A OD OA BA 30 3D 34 35 2E 34 35 286 42 41 55 44 
B10 @D 9A 31 3D 35 38 OD BA 32 3D 35 37 
B26 37 35 @D BA 34 3D 31 38 38 BD BA 35 3D 31 31 38 
B36 OD OA 44 4F 20 59 4F 55 286 4C 49 4B 45 20 54 4F 
B40 28 43 48 41 4E 47 45 20 49 54 3F 28 3C 59 2F 4E 
B50 3E 868 28 4D 48 C9 59 D@ SA 26 63 48 BD BA 53 45 


2 nity os 0S 
ULEAD 


Table 6. The hexdump of the RTTY decoding program. 


B69 4C 45 43 54 28 54 48 45 28 42 41 55 44 52 41 54 
B70 45 3A 20 08 28 4D 46 C9 36 98 DE C9 36 B® DA 29 
B80 OF 8D 04 40 26 63 48 BD BA 41 53 43 49 49 28 52 
B98 45 43 45 49 56 45 52 3F 28 3C 59 2F 4E 3E 08 20 
BA® 4D 48 C9 59 D@ 18 AY B7 8D BE 48 AY 41 BD O3 40 
BB@ 4C C@ 43 4C 74 44 AO @5 8D BE 49 AY 42 8D O3 48 
BCG 26 63 40 BD BA 46 49 4C 45 28 42 55 46 46 45 52 
BD@ 3F 20 3C 59 2F 4E 3E 86 20 4D 48 C9 59 DB 86 8D 
BE@ 14 48 4C EA 43 29 08 8D 14 46 20 63 46 OD BA 41 
BFO 55 54 4F 20 4C 45 54 54 45 52 20 4D 4F 44 45 3F 
COG 26 3C 59 2F 4E 3E 68 28 4D 48 C9 59 DG 66 BD 17 
C1®@ 48 4C 19 44 29 66 8D 17 46 28 63 46 OD BA 4C 49 
C20 53 54 20 54 48 45 26 46 49 4C 45 26 42 55 46 46 
C30 45 52 3F 20 3C 59 2F 4E 3E 68 26 4D 48 C9 59 DO 
C48 63 28 4C 41 28 63 48 OD BA 3A 3A BD BA BB 4C 74 
C56 44 AY BB 8D 18 48 20 75 45 AE 83 46 EB 42 DB B3 
C6@ 28 5A 42 AE 18 48 EC 19 48 BO 69 EC 1A 46 96 11 
C78 C9 28 DO BD AY BD 2B 2C 48 AY BA 28 2C 40 4C 51 
C88 44 C9 BA FB BC C9 BD DB G2 AY 26 2H 2C 46 EE 18 
C96 46 AE 17 46 FO 67 C9 26 DB 63 8D 13 48 4C 56 44 
CA® 78 AD OF 40 AE 18 46 85 FA 86 FB A@ FF 98 C8 91 
CBG FA 20 E4 41 AE 11 46 E4 FA D@ F4 AE 12 40 E4 FB 
CcC@ D@ ED 91 FA 8C 15 4@ 8C 14 48 AD OF 40 AE 16 40 
CD@ 85 FA 86 FB A9 3C A2 46 8D 7C FA 8E 7D FA AQ BD 
CE@ A2 42 8D 7A FA 8E 7B FA A9 87 8D 82 FA AQ 3F 8D 
CFO 83 FA A9 98 8D 81 FA 6@ AC 15 48 D@ 1E C9 68 FO 
D@6 1A AC 14 48 FO 15 A4 FA CC 11 48 D® 87 A4 FB CC 
D1®@ 12 46 FO 68 AG BB 91 FA 28 E4 41 68 AB B1 BC 15 
D260 48 20 A7 41 20 63 48 BD BA 42 55 46 46 45 52 20 
D36 4F 55 54 5@ 55 54 3F 28 3C 59 2F 4E 3E 00 26 4D 
D406 48 C9 59 DB B9 26 45 41 28 45 41 26 4C 41 20 63 
D5@ 48 OD GA 53 59 53 54 45 4D 28 52 45 53 45 54 3F 
D606 20 3C 59 2F 4E 3E 68 28 4D 48 C9 59 FB Bl 68 4C 
D76 BD 42 4C 3C 40 8A 48 98 48 AE BE 48 AD 86 48 2D 
D8@ 80 FA F@ EE AD @5 48 2D 82 FA D@ FO 28 4A 46 20 
D9@ CC 45 B® E8 26 4A 46 AD 46 2D BD F8 FB FI 20 FC 
DA®@ 45 2@ CC 45 6E @D 48 CA DO F4 38 AY 8 ED BE 48 
DB@ AA 4E BD 48 CA D@ FA 28 1D 46 AY 46 2D OD FB FO 
DC® F9 68 A8 68 AA AD BD 4@ 8D 63 23 68 AD O5 46 2D 
DD@ 82 FA FO 1D EE 8B 46 D® 63 EE @C 48 AY 408 2D OD 
DE@ F8 FO E9 38 AD BB 48 ED 69 40 AD @C 40 ED BA 40 
DF@ 606 EE 69 40 D@ 63 EE OA 4@ 4C DC 45 AD 64 48 BA 
E@@ A8 B9 1D 48 8D 64 F8 C8 BY 1D 4@ 8D 65 FB AD BB 
E16 8D 89 46 8D 6B 4@ 8D OA 48 8D BC 40 68 AD 64 48 
E28 6A A8 B9 1D 46 8D 67 48 C8 BO 1D 48 8D 68 46 4E 
E36 68 48 6E 07 48 4E 68 40 6E 87 46 AD 67 48 8D 04 
E40 F8 AD @8 48 8D @5 F8 4C BOE 46 AD 04 48 OA AB BY 
E5@ 1D 46 8D 067 48 C8 BO 1D 46 8D 68 48 4C 35 46 A2 
E66 68 AO O@ Bl BB 91 B2 88 DO FO E6 O1 E6 B3 CA DO 
E76 FO 68 AO 8B A2 EB 85 BB 86 B1 AD BB A2 48 85 B2 
E80 86 63 20 SF EE 4C @@ FC AQ 88 A2 OB 85 BO 86 B1 
E98 AQ9 OB A2 46 85 O2 86 B63 28 YE BE 4C 1D 1C A2 08 
EAG A® 68 Bl 6G 91 O2 88 DO FO E6 G1 E6 B3 CA DB FO 
EB@ 68 


into an EPROM which should be plugged 
into socket IC4 on the Junior expansion 
card. 

As the DOS Junior has a storage capacity 
which differs from that of the expanded 
Junior, the program for it has been put into 
an EPROM which should be plugged into 
socket IC4 on the Junior expansion card. 

In the expanded Junior the program is 
stored from 080% to @FFF; in the DOS 
Junior, between E8@@ and EFFF. Before the 
program can be started, it must be transferred 
from the EPROM to the RAM. The required 
transfer procedure are already contained 


in the EPROM. The addresses for the various 
transfer procedures are given in table 3. 
After transfer of the program, some bytes 
have to be changed by hand as shown in 
detail in table 4 (DOS Junior) or table 5 
(expanded Junior). 

After these amendments, the program can be 
started: it is possible to copy it from the 
RAM onto an audio cassette or floppy- 
disc (DOS Junior) for simpler re-use at a 
later date. 

Readers who want to program the EPROM 
themselves will find the Hexdump listing in 
table 6. K 
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electronic 


simple and 
loss-free 


from an idea by 
C. Abegg 


Figure 1. At medium- and 
short-wave frequencies, a 
normal switch can be used, 
but this would not be 
satisfactory at VHF and 
UHF. 


Figure 2. Characteristic of 
RF resistance vs forward 
bias current of a typical 
PIN diode. 
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aerial 
Swiich 


Many radio- and TV-amateurs have 
often wished they had a simple means 
of switching from one aerial to 
another. The normal solution is to do 
this by means of plug and socket 
arrangements, because a loss-free 
switch for changing aerials is not as 
simple as it sounds. This article shows 
that aerial switching is possible 
without introducing losses into the 
signal paths. 


i) 


RF resistance (Q) ————> 
ee fo) 
° fo} 
3° ° 
fo) 3° 


= 
fe} 
re} 


0,001 0,01 OA 1 100 
forward bias current (nA) => 
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The problem revolves around the losses 
caused by a mechanical switch. At relatively 
low frequencies (medium- and short-wave) 
such losses are not serious, but in the VHF 
and UHF bands they become a nasty 
problem. Even so, the most obvious and by 
far easiest way of selecting one of a number 
of aerials is by means of a mechanical switch 
as shown in figure 1. 

There is, however, a means of obviating the 
disadvantages of a mechanical switch at high 
frequencies and that is by using PIN diodes 
which are ideal for this purpose. 


PIN diodes 

What are PIN diodes? Briefly, they are 
special switching diodes of which the most 
important property is a very low self- 
capacitance while at high frequencies they 
are virtually purely resistive. The resistance 
can be varied between 1 and 10,000 2 by 
means of a direct current, the so-called 
forward bias current, as shown in figure 2. 
It is clear from this figure that the resistance 
of such a diode changes linearly over a wide 
range of values of current. This characteristic 
is ideal for a number of applications: by 
varying the forward bias current, the PIN 
diode can be used for the attenuation, 
equalisation or even amplitude modulation 
of high frequency signals; by switching the 
forward bias current, pulse modulation and 
phase-shifting of high frequency signals 
becomes feasible. 

In the aerial switch described here, the PIN 
diodes are used in a simple way: asa high 
frequency switch. The forward bias current 
is set relatively high and, apart from this 
current, the only requirement is a switch. 
Figure 3 shows how this works: when the 
switch is closed, the diode conducts; when 
the switch is open, the diode is cut off. 


’ Circuit description 


Using PIN diodes, the switching between 
four aerials does not, therefore, present a 
real problem. All that is required is a current 
supply, a 4-position switch and four PIN 
diodes (see figure 4). 

In practice, there is, of course, a little more 
to it, but not much, as can be seen from the 
complete circuit diagram in figure 5. The 
required forward bias current can be ob- 
tained from a normal +12 V supply (mains 
transformer, bridge rectifier and stabiliser 
IC, for instance). LEDs D5. . . D8 are con- 
nected in series with the supply to give a 
ready indication which aerial has been 
switched in. 

Depending upon the position of switch $1, 
the forward bias current first passes through 
one of the LEDs, subsequently through one 
of the chokes L1...L4, then through the 
relevant PIN diode (D1... D4) and finally 
to earth via choke L5 and resistor R1. This 
latter resistor determines the value of the 
current; at 680 22, asin figure 5, the current 
is 15 mA which is sufficient to ensure 
reliable switching of the diodes and satis- 
factory lighting of the LEDs. 

Capacitors Cl ...C4 and C9 are necessary 


to prevent DC appearing at the input and 3 
output of the circuit. Chokes L1...L5 
prevent the HF signal leaking to earth via 
the power supply line. Capacitors C5... C8 
decouple the power supply line for HF. 
Resistors R2... R5 ensure that the anodes 
of the diodes not in use are earthed so that 
mixing of the various aerial signals is D § 
impossible. 
83075-3 


Construction 


In view of the small number of parts, the 
construction of the electronic aerial switch is 
a fairly simple matter. The only point which 4 

needs watching is that all wiring must be 

kept as short as possible to ensure satisfac- 

tory operation. 

Chokes L1 ...L5 can be wound on a ferrite + 
bead: using enamelled copper wire of 

0.3 mm diameter, two turns will suffice for 
UHF and five for VHF inputs. It is, of 
course, possible to buy them ready-made: 

1 wH is required for UHF and about 5 uwH 
for VHF. 

The circuit has been designed for aerial input 
impedances of 50...75 ohms. Isolation 
between the various inputs is not less than 
30 dB. Although the loss caused by switch 
S1 is minimal, the PIN diodes will deteriorate 
the noise factor of the receiver a little, but 
this will not be more than 1 dB. 


rer <p 
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.-.D4= BA 244 (BA 243) 
OS...D8=LED red 
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Figure 3. Principle of PIN 
diode switch. 


Figure 4. Aerial switch 
using PIN diodes. With the 
use of a 4-position switch 
and a power supply, one of 
the diodes can be switched 
on as required. 


parts list 


Resistors: 


R1=6802 
R2...R4=100k 


Capacitors: 
Cin C4; 

C9 = 470 pceramic 
c5...C8, 

C11=1 n ceramic 


Semiconductors: 

D1...D4=PIN diode 
BA 244 

D5...D8=LED, 
red, 5mm 


Chokes: 
L1...L5 = see text 


Miscellaneous: 

S1 = switch, 1-pole, 
4-way 

aerial input and 
output connectors 


Figure 5. Complete circuit 
of the electronic aerial 
switch. LEDs D5... D8 
indicate which aerial has 
been switched in. 
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Photo 1. This illustrates 
the method used for inter- 
connecting the three 
printed circuit boards. This 
enables all the boards to be 
freely accessible. 


a graphical 
frequency 
spectrum 
display 


10 frequencies: 
32-63-125-25-500-1 k-2 k- 
4k-8 k-16 kHz 
Amplitude read-out in 

14 discrete steps of 1.4 dB 
Input sensitivity: 

90 mV...1.8V 

Input impedance: 

47k 
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ctrum display 


We are all familiar with the usual line-o’-LEDs type of display that is so beloved 
by the manufacturers of contemporary Hi-Fi equipment. They are very pretty 


and, if interpreted correctly, do their job very well. However now that every 
‘solid state’ meter is a series of different-coloured LEDs, either vertical or 
horizontal, the whole ‘LED display’ theme is becoming a bit old hat. But where 


do we go from here? 


This article points the way! The display here consists of ten vertical columns 
providing an indication of not just the power output of the Hi-Fi system but 
the peak levels of ten frequencies throughout the audio spectrum. The display 
does not consist of row upon row of LEDs but one special fluorescent display 
matrix. This makes construction far simpler and provides a very professional 


appearance. 


A spectrum display is really a sort of super 
VU meter with the advantage that peak 
values for a number of frequencies can be 
seen in a graphical form. Apart from being 
aesthetically appealing it can be very useful. 
A problem with magnetic recording tape is 
that it saturates more readily at higher fre- 
quencies than at lower frequencies. A spec- 
trum display used for a recording meter 
would thus give a very good indication of 
exactly where in the frequency spectrum 
the peaks are occurring. Other uses spring 
readily to mind, such as a power meter and, 
of course, a VU meter, but its real attraction 
will be.. what is it...a fairly useful 
something to look at! 

At this point it must be stated that the 


circuit has no pretentions to being a high 
performance spectrum analyser. The circuit 
for an instrument of this type is far more 
complex and would require far more critical 
components than are used in the design here. 
However, the performance is surprisingly 
good and, as the prototypes proved, is 
accurate to about 5%. 

The display consists of ten columns 
having nominal centre frequencies of 
32 Hz...16kHz. The signal strength is 
indicated vertically in 14 discrete steps 
of 1.4 dB. The resulting matrix therefore 
contains 10 x 14= 140 points and could 
be constructed using 140 LEDs. However, 
the current consumption of a display matrix 
of this size using LEDs would be fairly 


high. Construction would be fraught with 
a few problems and the overall finished 
appearance would leave a lot to be de- 
sired. All these disadvantages are over- 
come by the use of a fluorescent display 
that contains the correct number of picture 
dots (or pixels) and, of course, one such 
‘animal’ does actually exist — the DM4Z 
from Futaba. With 10 vertical columns of 
14 pixels, it could almost have been made to 
order... ! 


Design fundamentals 


The block schematic of figure 1 illustrates 
the basic sections of the circuit. The in- 
coming signal is divided into 10 frequency 
bands by the 10 band-pass filters with the 
centre frequencies mentioned earlier. The 
output of each filter is followed by a simple 
rectifying circuit consisting of a diode anda 
capacitor and then fed toa 10 into 1 multi- 
plexer. The multiplexed output signal is fed 
to 14 comparator stages which also act as 
the driver stages for the 14 horizontal lines 
of the display matrix. A 1 into 10 multi- 
plexer drives the 10 columns of the matrix. 
Both the multiplexers are clocked with a 
common clock signal to ensure that they are 
always exactly in step with each other. This 
means that the 10 into 1 multiplexer always 


connects that filter to the comparator stages 
that correspond to the column selected by 
the 1 into 10 multiplexer. Therefore a num- 
ber of pixels in each column will light de- 
pending on the conditions of the 14 outputs 
of the comparator stages. In essence, the 
number of pixels lit in a column will depend 
on the voltage level across the capacitor 
in the rectifier stage following the filter 
corresponding to that column. 

So far so good, but the circuit itself is not 
quite that simple because we now require 10 
band-pass filters, 10 rectifier circuits, 2 
multiplexers and their clock oscillator, 14 
comparator stages, a power supply and, of 
course, the display itself. However, before 
despair sets in, construction is vastly simpli- 
fied by the use of printed circuit boards. 
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The band-pass filters 


As only ten centre frequencies are to be 
displayed it is not necessary for the band- 
pass filters to have very steep slopes. This is 
definitely an advantage because only the 
simple active filter circuit shown in figure 2 
is required. This is a filter with multiple path 
feedback in which the Q factor, the amplifi- 
cation and the centre frequency can each be 
selected by the choice of 3 resistors R1, R2 


1 


225] [22 [P22] 


10x 10x 


10:1 
multi- 
plexer 


Figure 1. The block 
schematic diagram of the 
Spectrum Display. The 
input signal is divided 

into ten frequencies by 
means of band-pass filters, 
rectified and taken to a 
multiplexer which feeds 
the ten voltage levels 
sequentially to a com- 
parator. The comparator 
drives the lines of the 
display while the columns 
are controlled by a second 
multiplexer, 


display 


Oo O 
1:10 
multiplexer 
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Figure 2. This shows the 
circuit of the active band- 
pass filter. The centre fre- 
quency, the amplification 
and the Q-factor can all be 
set separately by the 
correct values of resistors 


R1...R3 and capacitor C. 


Figure 3. The frequency 
characteristics of the ten 
band-pass filters. 
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= 
and R3, and capacitor C. The formulae for 


the filter are given in figure 2. The amplifi- 

cation of the filter is set at 7 dB and the Q 

factor at about 3. No special components 

are used in the circuit and therefore some 
small deviation of the centre frequency and 
the Q factor can be expected but this can 
be ignored. The frequency response curves 
for the filters are shown in figure 3. 


The circuit diagram 


The complete circuit diagram for the spec- 


trum display will be found in figure 4. At 
first sight it may appear to be rather com- 
plex but, as we already know, most of it 
is just repetition. 

The input circuit is formed by op-amp Al 
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centre frequency : fo= u BIGRS 
10" 2c R1R2R3 


which is arranged as a mixer-amplifier. Both 
the left-hand and the right-hand signal are 
connected to the related input terminals: 
the output of the op-amp then contains the 
sum of these two signals. It is, of course, 
possible to connect a mono-signal to one of 
the two input terminals; the other terminal 
can remain ‘open’. The amplification of Al 
can be adjusted between O dB and 13.5 dB. 
At maximum amplification, the input sensi- 
tivity of the stage is 90 mV. 


The output of Al is connected to the inputs 
of the ten band-pass filters, A2...A11. The 
centre frequency of filter All is about 
32 Hz, that of Al0 around 63 Hz, and so on, 
until that of A2 is around 16 kHz. The | 
output signals of the filters are rectified and 
smoothed by diodes D1 ... D10, resistors 
R34...R43 and capacitors C23...C32 
respectively. 


The 10-to-1 multiplexer which follows is a 
‘discrete’ design consisting of ten analogue 
switches ES1 ... ES10. These are driven by 
the output of counter IC13, of which more 
later. The outputs of all analogue switches 
are connected together and terminated in 
R45 and potentiometer P2. The total value 
of R45 plus P2 determines the discharge 
time of the capacitor which at any one 
moment is connected to R45 and P2 via one 
of the switches, Each of these capacitors 
could have been given its own discharge 
resistor, but in this way a saving of nine 
resistors is made and, in addition, it has 
become possible to set the discharge time of 
all capacitors by means of only one poten- 


gain at fo: Ao" saa tiometer. The value of the potentiometer 
Cicer peace determines the decay time of the meter, that 
. fo . . : 
ah ; is, the speed with which a column drops 
Sg 8 TR2c after an indication. 
The multiplexed signal is then taken to a 
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15V 
Futaba 
DM-4Z 
(10 x 14 pixels) 


Futaba 
oi DM-4Z 
(10 x 14 pixels) 


A1=%AIC1 = 4558 
A2,A3 = 1C2 = 4558 
A4,A5 = IC3 = 4558 
AG,A7 = 1C4 = 4558 
A8,A9 = IC5 = 4558 orl as 
A10,A11 = IC6 = 4558 


Al2...A15 = 1C7 = LM339 
A16... A19 = IC8 = LM339 
A20...A23 = 1C9 = LM 339 
A24,A25 = 4IC10 = LM 339 
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Figure 4. The complete 


14-stage comparator, Al2...A25.Thevolt- ages are derived from 10 V DC which in turn eae ae ae 


age at the non-invertinginput ofeach op-amp, is derived from the 15 V supply by means of parts of the meter are 
that is the multiplexed signal, is compared R46 and zener diode D11. The reference located on each of the 
with a reference voltage at the inverting voltages for the op-amps are obtained from three boards is indicated 
input of the amplifier. The reference volt- a voltage divider consisting of R47...R60. _ by the hatched line. 
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Parts list 


Resistors: 


R1...R3=47k 
R4...R13,R45, 

R47 =10k 
R14,R16,R19,R51 = 4k7 
R15,R17,R20,R22,R52, 

R60... R74 = 3k9 
R18,R21,R23,R43, 

R53 = 3k3 
R24.,.R33,R77... R86, 

R97 = 100 k 
R34 = 470 2 
R35,R46 = 680 2 
R36 = 820 2 
R37,R44,R59 = 1k 
R38,R58 = 1k2 
R39,R57 = 1k5 
R40,R56 = 1k8 
R41,R55 = 2k2 
R42,R54 = 2k7 
R48 = 8k2 
R49 = 6k8 
R50 = 5k6 
R75 = 330 2/5 W 
R76 = 332 
R87...R96=22k 
R98 = 33k 
P1 = 1M preset 

potentiometer 
P2 = 100 k preset 

potentiometer 


Figure 5. The component 
layout and track pattern 
of the printed circuit 
board for the filters and 
signal rectifiers. 
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These resistors are normal, commercial 
types which results in the logarithmic div- 
ision not being exactly the same value for 
each step (the average step value is 1.44 dB, 
but individual steps may vary between 
1.3 and 1.8 dB). For this application, it is 
not necessary to spend more money on 
high-precision resistors. 

Comparators Al2...A25 have an open- 
collector output which is why each of these 
outputs is connected to the positive supply 
line via one of the resistors R61... R74. 
These resistors should be % W types as their 
dissipation amounts to .23 W if the output 
voltage of the op-amp is —15 V. When no 
input signal is present (0 V at point X), the 


outputs of all comparators are at —15 V (they 
are fed symmetrically). This means that all 
dots of the display are extinguished. If an 
input signal is present, one or more com- 
parators are inhibited, so that the grids of 
one or more columns of dots become about 
+8 V causing the relative dots of those 
columns to light. 

The controlling element in the multiplexing 
process is IC13 which is wired as a ‘ring’ 
counter. This means that a logic 1 travels 
continuously along its QO... Q9 outputs 
at the frequency of the clock counter 
formed by gates N11 and N12. The ‘1’ 
appearing at the counter outputs is used 
to select (or switch on) each of the vertical 
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hy 

) 

Z 


* 


y ie 
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columns of the display. However, it can’t 
do it directly since the fluorescent display 
is in fact switched between 0 and —15 V 
and some sort of interface is therefore 
required. This is conveniently taken care of 
by inverters N1...N10 and transistors 
Tl... T10 which act as drivers and level 
translators. 

The ring counter also drives the analogue 
switches ES] ... ES10. As already explained 
in the description of the block schematic 
diagram, these connections are arranged 
such that at all times only the band-pass 
filter corresponding to a driven column is 
connected to a comparator circuit. 
Readers may remember the article on 


fluorescent displays in our March issue 
in which it was explained that this type of 
display operates by means of a filament. 
The filament current is provided by the 
symmetrical power supply and limited by 
R75. Resistor R76 ensures a small positive 
potential difference between cathode fila- 
ment and anode and grid which prevents 
unwanted lighting of the pixels. 

A simple power supply is required for the 
+15 V and —15 V levels and for this the 
usual voltage regulator ICs are used, IC17 
and IC18. The supply is capable of pro- 
viding a current of at best 250 mA. 
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Capacitors: 


C1,C2,C23... C34,C42, 
C43 =1u/16V 
C3,C4 = 560 p 
C5,C6 = 1n2 
C7,C8 = 2n2 
C9,C10 = 4n7 
C11,C12=10n 
C13,C14=18n 
C15,C16 = 39n 
C17,C18 = 82n 
C19,C20 = 150 n 
C21,C22 = 330n 
C35,C36 = 1000 u/40 V 
C37...C39=100n 
C40 = 10 u/16 V 
C41=12n 


Semiconductors: 


D1...D10= 1N4148 
D11= 10 V/400 mw 
zener 
D12...D015=1N4001 
T1...710=BC557B 
IC1...1C6 = 4558 
C7... 1010 = LM 339, 
CA 339, HA 339 
1€11,1C12 = 4009 
1C13 = 4017 
1C14...1C16 = 4066 
1C17 = 7815 
1C18 = 7915 


Miscellaneous: 


FD1 = DM-4Z Futaba 
fluorescent display 
(Regisbrook) 

Tr1 = mains transformer 
2x15...18V/400 mA 

F1 =500 mA slowblow 
fuse 

heat sink for 1C17 and 
1C18 (35 x 20 x 15 mm) 


Figure 6. This printed cir- 
cuit board contains the 
multiplexers, the column 
drivers and the power 
supply. It should be re- 
membered that the heat 
sinks for 1C17 and C18 
must not touch C37 and 
C38. 
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Figure 7. The ten 
comparators and the 
fluorescent display are 
located on this printed 
circuit board. Both the 
display and preset P2 
are mounted on the foil 
side of the board. 
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Construction 


The spectrum meter is constructed on three 
printed circuit boards as illustrated in 
figure 4. One board contains the filters and 
rectifier circuits, the second contains the 
power supply, the multiplexers and the level 
translators for the column drives, the final 
board carries the comparators and the dis- 
play itself. Three boards were decided on 
in order to keep overall size down to con- 
venient proportions. It also enables separate 
sections of the circuit to be used for other 
purposes, or indeed, further additions such 
as higher performance band-pass filters if 
desired, 

Construction can be started with the com- 


ponents of the power supply circuit on 
printed circuit board 2. ICs 17 and 18 must 
be fitted with heatsinks and care must be 
taken in their choice with regard to physical 
dimensions. Too large a size will find ca- 
pacitors C37 and C38 hanging off the board! 
With just the power supply components 
mounted on the board, the transformer can 
be wired up and a check carried out. 

The first point to note is that if a trans- 
former with two secondary windings is 
used it is obviously important that they 
are wired to the board correctly. This is 
very easy to check by measuring the volt- 
age across the (total) secondary winding. 
If the reading is about zero volts then 


simply reverse the connections of one of 
the secondary windings. The +15 V and 
—15 V rails can now be verified. 

The remaining components on the board 
and those on printed circuit board 3 can 
now be fitted. Resistors R77... R96 are 
mounted vertically saving a great deal of 
space, The preset P2 and the display are 
mounted on the foil side of printed circuit 
board 3. It will be noted that no holes exist 
in the board for the display and this is 
quite deliberate. It effectively prevents 
the pins of the display from protruding 
through to the component side of the board 
and causing all sorts of untoward happenings! 
Even so, mounting the display will present 
no problem. 

The small nipple (via which the display is 
evacuated during manufacture) must be 
located at the side of potentiometer P2. 
The display is then held in position and 
one or two pins are soldered to the relative 
positions on the boards, If the display ap- 
pears to be sited correctly, all other pins can 
be soldered. After that, the connections 
between boards 2 and 3 can be made. The 
interconnections between A... Jon both 
boards are made with short lengths of 
flexible wire; those between 15 V, —15 V, 1 
and X can be made with somewhat longer 
pieces of wire (6... 7 cm). The boards can 
then be folded apart to give good accessi- 
bility (see photo 1). 

The time has now come to check whether 
the display will light correctly, First, P2 is 
set to maximum (100k) and then a 10k 
potentiometer is connected between +15 V 
and 0 V. The slider of the potentiometer 
is connected in turn with terminals K...T 
(in that order). With the slider connected 
to K, the left-hand column of the dis- 
play should begin to light when the poten- 
tiometer is adjusted for a higher voltage; 
once the voltage is high enough, all 14 dots 
of the column should light. When this is 
found to be working correctly, the other 
columns should be checked in a similar 
fashion. When all columns are found to be 
functioning correctly, it indicates that the 
display-drive, the multiplexers, the clock 
and the comparators are in good working 
order. 

The remaining board, PCB1, can now be 
completed. The capacitors C23... C32 and 
resistors R4... R23 and R34... R43 are 
mounted vertically. Then terminals K .. . T, 
+15 V, Land —15 V are interconnected: the 
last three preferably by somewhat longer 
pieces of wire to enable to boards to be 
‘opened’ asin photo 1. 

The complete set of boards can now be 
fitted together like a double sandwich by 
means of 4BA threaded rods, nuts and 
spacers as shown in photo 2. 


Finally... 


... some further points to note. The circuit 
contains two preset potentiometers, aptly 
labelled P1 and P2! The first is used to 
adjust the input sensitivity while P2 con- 
trols the decay time of the display. Preset 
P2 was deliberately positioned just above 
the display (and on the foil side of the 
board) to enable the decay time to be 


adjusted through a small hole in the front 
panel above the display window. It is also, 
of course, possible to use full size poten- 
tiometers in place of the presets and mount 
them on the front panel. It is strongly 
advised that a screen of some sort is used 
for the display window. A piece of green 
perspex for this would probably present 
the best appearance. In the event that the 
completed Spectrum Display is too large to 
be fitted into a desired space, it is possible 
to mount the display remotely from the 
circuit boards. An appropriate length of 26 
way ribbon cable would be ideal for the 
interconnection between the boards and the 
display. 

Where is the input connected to? If possible 
it would be best to use the tape — record — 
monitor output of the preamplifier where 
the output level remains fairly constant and 
is independent of the various controls of the 
preamplifier. This has the advantage that the 
input sensitivity of the Spectrum Display 
need only be set once. If the signal is taken 
from the preamplifier outputs to the power 
amplifier stage (the so-called pre-power link) 
it will be necessary to adjust Pl every time 
the volume level is altered. Not a happy 
situation! 

It is, of course, possible to build a ‘stereo’ 
Spectrum Display. This simply consists of 
two independent Spectrum Displays and 
uprating the transformer to an 800 mA 
type. The two circuits are then fed from the 
two channels of the tape record output of 
the preamplifier. 

Now for Quadrophonic. .. but thats going 
a bit too far! 
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Photo 2. The final con- 
struction of the Spectrum 
Display is illustrated here. 
It is also possible to mount 
the display remotely if 
desired. 
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Maestro 
elektor june 1983 


the 
receiver board 


A word to Prelude 
constructors: 

Printed circuit board 
designs for the buffer 
stages described in our 
May issue will be 
published in the July/ 
August ‘Summer circuits’ 
issue. 
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are located on a different board as 
explained last month. 


Following the description of the complete Maestro remote control and the 
construction of the transmitter in our May issue, we continue with the 
construction, fitting and adjustment of the receiver. Virtually the complete 
receiver is contained on a double-sided printed circuit board; 

only the two displays and associated drive circuits 


The receiver board is not small, but in view 
of the complexity of the circuit that is not 
unexpected: after all, it contains 29 IC’s, 
15 transistors, 9 diodes and a fair number of 
resistors and capacitors. The board is shown 
in figure 1. It is advisable to check the 
through-plating of the holes (with a resist- 
ance meter) before any other work is com- 
menced, because any faults are virtually 
impossible to find once the board has been 
soldered. 


Construction 

After the board has been checked 
thoroughly, the components can be 
mounted. All IC’s should be fitted in good- 
quality sockets. 

Capacitors C22 and C23 are mounted verti- 
cally. The two 7-segment displays and — 
associated driver circuits, resistors and 
decoupling capacitors are located on the 
display printed circuit board, the design of 
which was dealt with in last month’s issue. 
As explained last month, IC14 can be 
omitted if the ‘extra’ functions are not re- 
quired. If this is the case, IC15,T7...T10, 
T15, R42, R44...R50, D8...D11, and 
half of the keyboard for the transmitter (or 
the ‘function select’ key) can also be left 
out. Where T15 would have been located a 
jump wire must be soldered between the 
emitter and collector connections. 

In part 1 it was described how the display 


board should be fitted behind the front 
panel. This board can be connected to the 
receiver board by an 11-way ribbon cable. 
The LEDs are connected to the printed cir- 
cuit board by ordinary single-core insulated 
wire; D4... D7 have a common cathode 
connection, D8... D11a common connec- 
tion to the + line, and D12...D15 havea 
common anode connection. The volume 
counter on the receiver board should be pre- 
programmed by four jump wires. Note that 
as this is a CMOS device, none of its inputs 
should be left floating as this might cause 
the device to burn out. The receiver diode, 
which is located behind the receiver window, 
is connected to the board by two short 
pieces of wire. 

If the power outputs to other equipment are 
to be used, three relays, Rel... Re3 are 
needed to switch the mains supply. Diodes 
Dx, Dy and Dz should be connected directly 
to the coils of the relays. The relays can be 
fitted in the case of the Maestro or in the 
equipment to be powered (where they 
continue to be driven by the low power 
signals from the Maestro). The maximum 
permitted current per relay is 100 mA. 

As regards the tape recorder connections, 
Ql ...Q7, there is no cut-and-dried univer- 
sal layout that will suit every tape recorder. 
Some tape recorders work by setting some 
lines to ground, while others connect the 
relevant lines to +24 V. So there is only one 


(+)15V 
S a0) 
1C1 
@) 
i (-)15V 


83072-a 


A1,A2 = 1C1 = TLO72 


83072-b 


answer to this problem: have a look at the 
circuit diagram of the tape recorder which is 
to be controlled and see how each particular 
function (play, fast forward, record, and so 
on) is controlled. It may be necessary to 
design a small interface between the Maestro 
and the tape recorder. Note that the Q out- 
puts are all logic 1 (+15 V) when the corre- 
sponding key is pressed and that these out- 
puts can only deliver a few milliamperes. 
Finally, a connector is needed for linking the 
receiver with the Interlude pre-amplifier. 
This connector must have at least 9 pins and 
the sensible thing to do is to use the same 
kind as is used for the Prelude. The connec- 
tor is fitted at the rear of the Maestro case 
and a 9-way ribbon cable used to link the 
Prelude and Maestro. 


Adjustment 


Before the Maestro can be used, a few poten- 
tiometers must be preset. 

After switching on the mains, press the ‘on’ 
button to make sure that the unit is not on 
stand-by. To tune the receiver to the trans- 
mitter frequency first set potentiometers P1 
and P2 to their mid-positions. Use the 
remote control to increase and reduce the 
volume. Turn P1 slowly until a position is 
found where the display correctly follows 
the operations of the push buttons (that is, 
the count on the display increases or de- 
creases immediately the volume up or down 


button is pressed). Then, watch LED D9 and 
while pressing the ‘power 1 on’ and ‘power 1 
off’ buttons alternately, adjust P2 such that 
the LED reacts properly to which button is 
pressed. 

Next, the output voltages of the D/A con- 
verters must be set. Connect the Maestro to 
the Prelude/Interlude and set potentiometers 
P3...P6 to their minimum positions. 
Then set all counters — volume, balance 
(tone) high and low — to 99 after which the 
remote control should not be touched until 
the adjustments have been completed. Con- 
nect a voltmeter between test point TP on 
the Interlude board and output H of the 
Maestro. Adjust volume control P3 slowly 
until the potential difference between TP 
and H is O V. Similar adjustments are made 
with the voltmeter between TP and outputs 
K, M and L and adjusting balance control 
P4, (tone) low control P5 and (tone) high 
control P6 respectively. Once these adjust- 
ments have been made, the voltages between 
each of these outputs and ground should be 
about 5.4 V. The Maestro can then be boxed 


up. 


Interlude and Maestro 


Some readers may want to use the Maestro 
and Interlude, but not the Prelude, which is, 
of course, possible but a small circuit will 
then have to be added on the Interlude 
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Figure 1. If the Interlude is 
used without the Prelude, 
an extra stage of amplifi- 
cation is required. The 
circuit of such a stage for 
use with a 15 V symmetri- 
cal supply is shown in 1a; 
in all other cases the circuit 
of 1b should be used. 
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Figure 2. The printed 
circuit board for the 
receiver is double-sided 
with plated-through holes. 
Its size is an unavoidable 
consequence of the large 
number of components 
used. 


printed circuit board, provided that the 
power supply can additionally deliver 15 V 
at 100 mA. 

As the Interlude is a unity gain amplifier, an 
additional voltage gain of 10 is required to 
obtain an output of 1 V for an input of 
100 mV. A suitable circuit for use with a 
symmetrical supply of + 15 V is shown in 
figure la; if such a supply is not available, 
the circuit of figure 1b must be used. 

The additional amplifier stage is connected 
between points E and F and E’ and F’ on the 
printed circuit board after resistors R23 and 
R23’ have been removed and resistors R17, 


R17’, R24 and R24’ have been replaced by 
jump wires. The op-amps can be type 
TL 072, TL 082, RC 1458, RC 4558. 

The inputs for tuner, tape and auxiliary can 
be connected directly to the input bus. 
Points D1... D4, H, K, L and M are con- 
nected to the Maestro by a suitable ribbon 
cable. 

The Interlude and Maestro can be built into 
one common case but that is a matter of 
personal choice. 

That finishes the construction and pre- 
setting of the Maestro; all that remains is 
to enjoy it! 
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Parts list: Receiver 


Resistors: 
R1,R9,R10,R11,R17, 
R19,R22,R23 = 100k 
R2=82k 
R3 = 560 2 
R4...R7,R13...R16, 
R27,R43,R44, 
R48...R50=1k 
R8,R12=47k 
R18 = 560k 
R20=1M 
R21 =4k7 
R24...R26=10M 
R42 = 22k 
R45...R47=10k 
R51...R62=1M/1% 
R63... R66 = 499 k/1% 
R67...R70= 249k/1% 
R71...R74= 200k/1% 
R75...R78= 100 k/1% 
R79... R82 = 49k9/1% 
R83... R86 = 24k9/1% 
R87...R90=15k 
P1,P2 = 100 k preset 
potentiometer 
P3...P6=5k (4k7) 
preset potentiometer 


Capacitors: 

C1=47n 
C2,C4,C15,C21 = 100n 
C3 =82p 

C5 = 2n2 

C6 = 47 p/25 V 

C7,C10 = 22n 
C8,C14 = 22p 
C9,C11=100p 
C12,C24,C25 = 10 w/16 V 
C13 =470n 
C16...C18=220n 
C19 = 1000 u/40 V 
C20 = 330n 

C22,C23 = 1 p/16 V 


Semiconductors: 
D1 = BP 104 
D2,D3, 

D16...D18= 1N4148 
D4...D15=LED red 
D19...D22, 

D,y,Dy,Dz = 1N4001 
T1 = BC 560 
W216; 

T8...7T10= BC 547B 
T7,T11...1714= BC 557B 
T15 = BD679 
IC1=SL480 
IC2=ML 926 
IC3 = 4011 
1C4 = 4072 
IC5 = 4002 
IC6 = 4093 
IC7 = 4001 
IC8,IC9 = 4025 
1C10 = 40106 
1C11 = 4556 
1C12 = 4555 
1C13 = 4042 
1C14 =ML927 
1C15 = 4514 
1C16 = 4043 
1C17...1C24= 4510 
IC 25 = 7815 
1C26...1C29 = 4052 


Miscellaneous: 
Tr1 = transformer, 
15 V/0.8 A secondary 
Heatsink for IC25 
3 xrelays,12...15V, 
100 mA max. 
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video effect generator 
elektor june 1983 


from an idea by 
L. Heylen 


The rapidly growing popularity of Video has resulted in an ever increasing 
string of requests to provide articles for the new band of Video enthusiasts. 
It is an even more interesting area now that the price of a good video camera 
is reaching more affordable levels. However, it is a relatively new field and 
good ideas and circuits take time to formulate. 

The article here is pointed in the right direction and is aimed at readers who 
find an interest in making their own video recordings. The circuit enables 
certain video tricks or special effects to be used in a video recording and 
provide an extra dimension that can make a lot of difference. 


videzo effect generator 


box of tricks 
for video 
enthusiasts 


Figure 1. Block schematic 
diagram of the video effect 
generator. The information 
contained in a video signal 
is dissected into infor- 
mation regarding the 
brightness, information 

as to colour and infor- 
mation about the synchron- 
isation. After the brightness 
information has been 
processed, the three bits 

of information are re- 
combined in two mixer 
stages. 
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It is not easy to describe the effects which 
can be obtained with this generator. It gives 
the pictures a more ‘graphic’ character as 
it were. But that is not the only thing. 
Depending upon how the generator is ad- 
justed, the effects achieved are reminiscent 
of trick photography. 

What is the idea behind this box of tricks? 
Well, mainly the dividing of the normally 
continuously variable brightness of the 
screen into four fixed values of brightness. 
The result is, therefore, not just a black and 
white picture, but additionally two grades 
of grey, analogous to a digitalisation of the 
brightness and contrast. 

A second feature, which is virtually forced 
as shall be seen later in the article, is the 
separate adjustment of brightness and colour 
saturation. The brightness and colour 
information are split in the early stages and 
combined again in the later stages of the 
circuit; the combining can be achieved in a 
proportion which is under the control of the 
operator. By choosing deliberate dispro- 
portions, grotesque effects are obtained. 

An important remark before technical 
details are gone into; the input and output 
of the generator are tuned to standard video 
signals and it is therefore possible to insert 
it anywhere in the video chain. 


Operation 

As usual, the principle of the circuit is best 
explained with the aid of a block diagram as 
shown in figure 1. 

The video input signal is split into two parts: 


ul 


one part is passed to a colour filter and 
amplifier, which will be dealt with a little 
further on, and the other to a four-stage 
comparator via a buffer. The comparator 
arranges the (pre-settable) splitting of the 
brightness into four levels. The processed 
signal is then passed to a mixer which 
re-combines the colour and brightness 
information. 

At first sight it may appear unnecessary to 
filter out the colour information, only to 
add it again at a later stage, but there isa 
good reason for this. If the colour were not 
filtered, the four-stage comparator would 
also affect the colour information. The 
sync signal is protected likewise for the 
same reason: a sync separator takes the sync 
signal from the buffer and applies it to a 
second mixer stage where it is re-combined 
with the rest of the signal. 


Circuit description 


The blocks shown in figure 1 can be re- 
cognised in the circuit diagram of figure 2: 
Al is the buffer with input derived via 
LEVEL control Pl and its output applied 
to comparators K1 ...K4. The comparators 
divide the originally continuously variable 
brightness into four fixed levels. 

The sync separator is formed by compara- 
tor K5. Clamping diode D1 ensures that the 
output of Al is always positive with respect 
to the reference voltage of comparator K5. 
The sync signal lies roughly in the bottom 
quarter of the video signal and is separated 
from it by K5. Diodes D2...D5 and 
potentiometers P3 and P5 form the preset 
reference voltage supply for the four-stage 
comparator. 

Transistor stage T3 is the colour filter and 
amplifier; its input level is set by poten- 
tiometer P2 and its output is taken to the 
inverting input of mixer A2. This stage 
filters and amplifies frequencies in the 
range 4.43 + 1 MHz. The amplification is 
necessary to ensure retention of the infor- 
mation of the original signal. 

The four-level output of comparators 
Kl ...K4 is also applied to mixer A2 and 
there mixed with the colour signal from T3. 
The output of A2 is applied to a second 
mixer, T2, together with the sync signal 
from comparator K5. 

The output of the generator is best connected 
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to the video input of a television receiver, 
but if such an input is not available, it can be 
fed to the aerial input via a VHF/UHF 
modulator. 


Adjustment 

The functions of the various potentiometers 

are; 

P1 =setting of the input level (sensitivity); 

P2 =setting of the colour saturation ; 

P3 and P5 = setting of the reference voltage 
for comparators K1 ...K4; 

P4=setting of the reference voltage for 
comparator K5; 

P6 =setting of operating point of mixer A2. 

1. Set all potentiometers to their mid 
position. 

2. Connect the generator to the television 
receiver and switch on the mains supply. 

The input signal should preferably be a test 

card. 

3. Adjust P4 until the picture on the 
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Figure 2. Circuit diagram 
of the video effect gener- 
ator. The change of 
continuously variable to 
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separates and amplifies the 
colour information. The 
complete video signal is 
reconstituted in mixers 
A2 and T2. 
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television screen is still. 
4. Set the reference voltage for K1 ... K4. 
If four levels are not attainable, the 
input signal is too weak and the input 
sensitivity should be increased by Pl. 
If the picture quality is poor, this may be 
due to overloading: the input level should 
then be reduced by Pl. 
5. Increase the input signal by means of 
Pl and adjust P6 to that position where 
the largest possible input signal can be 
processed without undue distortion. 
6. Finally, set the required colour satu- 
ration with P2. | 


NOTE: After every change of input sensitivity, it 
is recommended to readjust the sync level with P4. 
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Apart from radio telephony, that is, the 
spoken word, there are other ‘wireless’ ways 
of conveying a message: radio telegraphy 
(morse) and radio teletype (RTTY). It all 
started with telegraphy and it is still true 
today that radio communication over long 
distances is more reliable by morse and 
RTTY than by telephony: in situations 
where the spoken word becomes unintelli- 
gible through interference or other circum- 
stances, telegraphic or RTTY signals can 
often still be received satisfactorily. 


Some history 

The first wireless experiments by Marconi 
at the turn of the century were carried out 
with the use of the dot-and-dash code 
invented by Samuel Finlay Morse in 1843 
and since called after him, morse code. 
The idea to represent letters and numerals by 
a dot or a dot-and-dash code was, however, 
not first thought of by Samuel Morse, 
because messages were conveyed by the 
rhythmic interruption of light and smoke 
signals hundreds of years before he was born. 
It was he, however, who first used the idea 
in telegraphy by wire and it was also he who 


‘devised a usable alphabet and number 


system in morse code (see figure 12). 

Radio teletype was born from the need for 
greater speed in the conveying of messages 
and that for decoding and typing of received 
message automatically; morse was not 
really suitable to meet these needs. But then, 
morse was intended for hand-operation, 
easy recognition and to be learnt fairly 
quickly by operators; clearly, Samuel Morse 
did not consider automation. 

In teleprinter codes, unlike the Morse code, 
each combination of characters forming a 
letter, numeral, punctuation mark and so on, 
is of the same length as measured in units 
(often called bits but this can give rise to 
confusion with the binary digit) or in 
milliseconds of time. 


The difference between morse 
telegraphy and RTTY 


The main difference between morse telegra- 
phy and RTTY lies in the timing: morse is 


This article gives a theoretical 
introduction to the RTTY decoder 
featured elsewhere in this issue. It 
describes the principle of morse- 
telegraphy and RTTY in some detail; 
their advantages and disadvantages are 
considered carefully as are other not 
so well-known technical features. 
Advanced radio amateurs and 
listeners will find many useful hints 
while others may be tempted by that 
fascinating hobby which brings the 
whole world into their homes: 
listening to morse and RTTY 
messages on short waves! 


characterized by so-called relative timing, 
RTTY by absolute timing. In morse oper- 
ation, the proportion between dots and 
dashes, between dashes and pauses, and be- 
tween dots and pauses is all-important. The 
absolute length of the dots, dashes and 
pauses depend on the proficiency of the 
operator. Small deviations from the standard 
lengths do not matter, because the operator 
‘at the other end’ recognises the pattern. 

In RTTY this is completely different: the 
timing is fixed, in other words, the length 
of the units is accurately known and does 
not vary. As will be seen later, this is of 
paramount importance for the satisfactory 
functioning of automatic (mechanical or 
electronic) decoders. 

When RTTY equipment was first used, it 
soon became apparent that switching the 
carrier on and off in the rhythm of the code 
was far from ideal. Because the most fre- 
quently used code, even today, is based on 5 
units and all combinations of these have a 
meaning, errors can easily occur. 


Frequency shift keying 

To eliminate as many of these errors as 
possible, frequency shift keying (FSK) was 
introduced. In this system the carrier fre- 
quency has two values: the first (normally 
higher) frequency is called a mark and 
represents logic 1; the second (normally 
lower) frequency is called a space and 
represents logic 0. The difference between 
the two frequencies is called the frequency 
shift. 

Frequency shift keying can be considered 
as amplitude modulation of a carrier, where 
the modulating signal is a square wave and 
the depth of modulation is 100 per cent. 

A square wave consists of a sinusoidal 
fundamental and harmonics, in which the 
ratio of the harmonics depends upon the 
duty cycle of the square wave. A symmetri- 
cal square wave has only odd harmonics. 
The frequency spectrum of a carrier ampli- 
tude modulated by a symmetrical square 
wave to adepth of 100 per cent is shown in 
figure 1. It is immediately clear that steps 
have to be taken to limit the bandwidth. In 
practice this is achieved by connecting an 
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Figure 1, Frequency spec- 
trum of acarrier amplitude- 
modulated by a symmetri- 
cal square wave of 1 kHz 
to a depth of 100 per cent. 


Figure 2. Frequency spec- 
trum of a carrier fre- 
quency-modulated by a 
sine wave of 10 Hz at a 
deviation of 100 Hz. 


Figure 3. Frequency spec- 
trum of a carrier fre- 
quency-modulated by a 
square wave of 10 Hz at a 
deviation of 100 Hz. 


RC-filter between the key and transmitter. 
Transmitters with too broad a spectrum are 
recognisable by the key-clicks, in the rhythm 
of the code, just off-tune. 

The spectrum of a frequency-modulated 
carrier is shown in figure 2. The modulating 
signal is a sine wave of 10 Hz and the devi- 
ation is about 100 Hz. It is evident that the 
greater part of the energy lies between 

fo — fq and f, + fy, where f, is the carrier 
frequency and fg is the deviation. The 
frequency shift is twice the deviation. 

What happens when the modulating signal 
is changed from a sine wave to a square wave 
can be seen in figure 3, from which it is 
clear that the peaks are much better defined 
than in figure 2. The reason for this is that 
the transit time from logic 1 to 0 or vice 
versa is very short, so that little energy is 
transferred in the region f, + fg. The slopes 
of the signal are, however, less steep than 
with sine-wave modulation, so that steps 
need to be taken to make the bandwidth 


acceptable. This can be done in two ways: 
either by a band-pass filter or by rounding 
the slopes of the modulating signal. 

It is seen from the above that FSK can be 
considered as a carrier which is frequency 
modulated by a square wave or as a com- 
bination of two carriers which are switched 
on and off sequentially. The second con- 
sideration is perfectly acceptable as long as 
the modulation index (the ratio of the 
frequency deviation to the frequency of 
the modulating signal) is greater than 1. 
This can be seen from the illustration in 
figures 4... 6. 


Demodulation of morse telegraphy 
and RTTY signals 


The reliability of morse telegraphy is 
directly proportional to the proficiency of 
the operator. An experienced person can 
‘copy’ a garbled message which would be 
incomprehensible to a novice, and in this 
respect an electronic circuit can be con- 
sidered a novice. The human brain, with its 
enormous store of information, can, even 
when there is doubt, more often than not 
reach the correct conclusion. Human beings 
also make use of an important property of 
language: redundancy, which means that 
there is normally more information available 
than is necessary to come to a decision or 
understanding. In other words, even when 
some of the information is missing, the rest 
will still enable us to understand the original 
message perfectly. These human charac- 
teristics make morse telegraphy, in spite of 
all that has been said, the cheapest and most 
reliable but one method of wireless com- 
munication (the repeat request —- RRQ — 
radio teletype system described later in 
this articles is more reliable than morse 
operation). 

The block diagram of a typical morse 
telegraphy demodulator is shown in figure 7; 
it consists of a band-pass filter, an amplifier, 
a rectifier and a trigger. Automatic gain 
control (AGC) is also often incorporated. 
The circuit of such a demodulator presents 
certain difficulties. The filter should have a 
pass band of the order of 100 Hz and 
filters with such steep-sloped characteristics 
are fairly complicated and thus costly. The 
most suitable filters are built from delay 
elements. The delay, that is the time taken 
by the signal to pass through the element, 
is frequency dependent. At the centre fre- 
quency of such a filter each element delays 
the signal by one half cycle. After passing 
through two elements, the signal at that 
point is in phase with the input signal and 

if these are added together, there is effective 
amplification of the original signal. At fre- 
quencies where the two signals are 180° out 
of phase, adding them together would cause 
effective attenuation. Thus, by careful 
choice of the delay elements, any desired 
selectivity can be achieved. 

The great advantage of this technique is the 
ability of the delay elements to block 
spurious signals effectively; the signal is 
gradually ‘built up’ in the filter, whereas 
unwanted signals are too short for any build 
up to take place. As the signal takes a finite 
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time to pass through the filter, its frequency 
should not change during this time, other- 
wise the aimed-for phase relationship will 
not be achieved. These filters will soon 
be available in digital form as integrated 
circuits. 

For the detector a diode circuit will suffice 
if the filter has good selectivity, although 
synchronous demodulation is better because 
of its greater immunity to interference. Such 
demodulation is normally effected by a 
phase-locked loop (PLL) which has a dynamic 
characteristic of not less than 30 dB: this 
makes AGC superfluous. 

The trigger circuit must differentiate between 
signals of high and low logic levels. To 
reduce the effects of spurious signals, the 
detector output should be integrated. The 
circuit will only trigger if the signal lasts long 
enough to cause a logic 1. The use of a 
voltage or current controlled integrator 
enables the integration constant to be 
defined by a microprocessor on the basis of 
the speed of the received signal. 


Frequency or amplitude modulation? 
RTTY was initially taken as consisting of 
frequency-modulated (FM) signals and was 
therefore demodulated in a discriminator. It 
was argued that this would result in an 
improvement of the output signal exactly as 
FM broadcast reception sounds much better, 
in general, than AM. Nowadays, this argu- 
ment is accepted by only a small minority. 
In the high-frequency bands (1.6... 30 MHz), 
propagation phenomena occur which affect 
the path times of a transmission (one path, 
for instance, is reflected by the E layer of 
the ionosphere, another by the higher F 
layer). One of the effects of two waves of 
the same signal traveling by two different 
paths to the receiver is interference fading. 
Another effect is that of selective fading 
which occurs when some frequencies are 
more attenuated than others due to phase- 
shifting. 

FM signals suffer quite badly from these 
effects ans this is worsened by increasing the 
frequency deviation, which is often done 
because FM theory is that the gain in signal 
to noise ratio is directly proportional to the 
frequency deviation/baud rate ratio. 
Photographs taken from a spectrum analyzer 
show that, in most cases, it is more correct 
to treat FSK as a combination of two keyed 
carriers. The narrow bandwidth then depends 
only on the baud rate and no longer on the 
frequency deviation; at the same time it 
ensures greater rejection of spurious signals. 
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An RTTY demodulator (normally called a 
TU — terminal unit) continues to function 
satisfactorily even if one of the carriers, each 
of which contains the same information, 
disappears, due to fading, for instance. The 
block diagram of a typical TU for FM oper- 
ation is shown in figure 8. The signal is 
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Figure 4. Frequency spec- 
trum of a carrier fre- 
quency-modulated by a 
square wave of 25 Hz ata 
deviation of 100 Hz. 


Figure 5. Frequency spec- 
trum of a carrier fre- 
quency-modulated by a 
square wave of 50 Hz at a 
deviation of 50 hz. 


Figure 6. Frequency spec- 
trum of a carrier fre- 
quency-modulated by a 
square wave of 100 Hz at a 
deviation of 50 Hz. 
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Figure 7. Block schematic 
diagram of a typical morse 
telegraphy demodulator. 
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Lay 


filtered, limited and then applied to a 
discriminator which is often of the ‘true FM’ 
type as shown in figure 9. A PLL would 
not be suitable because often there is no 
reliable relationship between marks and 
spaces, and the loop would then, of course, 
frequently be out of lock. A PLL is really 
only suitable if there is a guarantee that it 
will not get out of lock, for instance, when 
the frequency shift is small (85 Hz and 
170 Hz are frequently used values on HF) 
or if operation ison VHF (30... 220 MHz) 
where propagation is predictable. 

The block schematic diagram of a TU 
operating as an AM detector is shown in 
figure 10. Separate filters are used for marks 
and spaces and are followed by the detectors 
proper. The outputs of the detectors are 
complementary, because when a mark is 
present, spaces are absent, and vice versa (see 
figure 11). If one of the signals disappears 
temporarily, the output of the adder circuit 
will be only half the normal value. This is, 
however, sufficient to drive the automatic 
threshold corrector (ATC) which restores 
the input to the trigger circuit to its correct 
value. The temporary absence of a mark or 
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space is therefore unnoticeable at the 
trigger output. As the ATC is such a simple 
but effective circuit (a couple of diodes, 
resistors and capacitors) there are few 
terminal units in use today without one. 


Influence of the code on transmission 


A code is nothing more than an agreement 
to process information in a certain way 
before conveying such information. Lan- 
guage is therefore a sort of code for the 
exchange of ideas and feelings. An important 
aspect of any code is redundancy. The 
simplest way of ensuring redundancy is 
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Figure 8. Block schematic 
diagram of a typical FSK 
demodulator for FM 
operation. 


Figure 9. Circuit diagram 
of a frequency modulation 
discriminator often en- 
countered in terminal 
units. 


Figure 10. Block schematic 
diagram of a terminal unit 
Operating as an amplitude 
modulation detector. 


Figure 11. Idealised marks, 
spaces and combinations 
of them. 
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repetition. This can, however, only be used 
if it is possible to detect whether an error 
has occurred. The international morse-code 
characters are given in figure 12, while 
figure 14 shows the 5-unit Baudot and the 
7-unit Moore codes. Proficient operators can 
often detect, and rectify, errors in the 
received morse-coded signals, but this is not 
possible with the Baudot code. 

The Baudot code is the first developed 
RTTY code; it isan asynchronous code which 
means that the receiver is not synchronized 
with the transmitter by means of a clock. 
To make synchronization possible, the 
transmitter sends an additional, clock- 
controlled unit which is used to control the 
receiver clock. The onset of a character is 
indicated by a start unit which is of the 
same duration as a data unit. The start unit 
is always logic 0 and therefore corresponds 
to a space. The start unit is followed by the 
5 data units. As the receiver and transmitter 
may not have kept in perfect unison, they 
must be re-synchronized after the last data 
unit: this is done by means of a stop unit. 
Older RTTY equipment worked at much 
lower speeds than their modern electronic 
counterpart and it was therefore perfectly 
acceptable to make the stop unit equal to 
1.5 data unit. In modern equipment this 
has been brought down to 1 unit, so that all 
units (data, start, stop) are now of equal 
duration. This makes for much better 
synchronization of the clocks and therefore 
reduces the error rate. There are now a large 
number of RTTY stations which transmit 
Baudot-coded signals with only one stop 
unit. Asynchronous operation in which all 
units are of the same duration is called 
isosynchronous. 

The baud rate is the inverse of the unit 
duration. For a (frequently used) baud 
rate of 50, the data and start units are 
then 20 ms and the stop units 20 or 30 ms. 
The baud rate itself does not give any 
indication of the speed with which the data 
are being sent. Of the 7.5 units used in 
Baudot (see figure 13), only five carry 
data and the data/unit rate is therefore 
(5 + 7.5) x 50 = 33 units per second. 

As the possibility of an error increases with 
every unit, this explains why in HF traffic 
the Baudot code is preferred over the ARQ 
Moore code or ASCII (American Standard 
Code for Information Interchange; an 
8-unit standard code for the exchange of 
data between machines). 

One source of errors in the Baudot code lies 
in the so-called shift function, which is 
analogous to the typewriter shift from lower 
to upper case. The maximum number of 
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characters attainable with 5 units is 32, 


Figure 12. The Inter- 
national Morse code. 


which is not sufficient to cope with all the 
letters of the alphabet, numerals and punc- 
tuation marks. The shift function is there- 
fore used to indicate when numerals and 
punctuation marks are coming in; when 
letters are coming in again, the shift has to 
be reset. The troubles encountered with 
this method are such that press agencies 
process all text in letters only: five for ‘5’, 


start unit 
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5 data units 


stop unit 
(=1 or 1.5 data unit) 


Figure 13. The compo- 
sition of a Baudot character 
consisting of a start unit, 
five data units and a stop 
unit. 


hyphen for ‘—’, and so on. Where the alpha- 
bet in use is more extensive than our Latin- 
based one, these problems are even more 
pronounced. 

A large improvement is the ARQ (Automatic 
ReQuest) 7-unit Moore code given in f 
figure 14 which makes possible error detec- 
tion (and eventual correction). This code 
which is fully synchronous (no start and 
stop units) gives 128 possible characters. If 
only those combinations are considered 
which give a ratio of four marks to three 
spaces, or vice versa, 35 characters remain 
available, which means that the shift function 
is still required. It is now, however, possible 
to test whether the ratio of marks to spaces 
is 3:4 and, if not, corrective action can be 
taken. In the case of one transmitter and 
one receiver, the transmitter is asked to 
repeat the part of the message where the 
ratio was found wanting. In the case of 
one transmitter and many receivers, the 
message is normally repeated after a certain 
period of time so that the original message 
can be compared with the repeat. 

These forms of RTTY are used more and 
more frequently. The system where a repeat 
is requested is more reliable than morse 
operation, and it is fully automatic. The 
only indication of poor reception is when 
the buffer capacity of the receiver is ex- 
ceeded. This system is gradually replacing 
morse communication. The system whereby 
message are automatically repeated after an 
interval of time is slowly but surely taking 
over from Baudot-coded traffic. 


General principles of decoding 


In general, the bits emanating from the 
demodulator are far from perfect. The 
deficiencies are caused by: (a) the pulse 
duration does not correspond to the reference 
time because the transmission rate has 
changed, and (b) spurious signals have 
distorted the data. The decoding algorithm 
must be capable of ‘ignoring’ these short- 
comings, which is particularly difficult in 
morse decoders, because the unit duration 
in morse operation varies. The method used 
is to measure the bit duration, that is, to 
count it, and compare it with the reference 
time. If the measured time is greater than 
half the reference time, the bit is accepted 
as 1, if not, as 0. This method is used in the 
RTTY decoder described elsewhere in this 
issue, and also in the Elektor Baudot receiver 
program where it yields very good results. 
This further illustrates the importance of 
constant unit duration. 

A further problem with Baudot traffic is 
that the start unit must be demodulated 
correctly. After switch-on, the receiver 

is ready for the transition from 1 to 0. 

As soon as this happens, the counting 
procedure starts. If during the counting 
procedure it should appear that for whatever 
reason the start unit has been 1 for more 
than half the reference time, a false start is 
assumed and the terminal reverts to stand- 
by. In this way, a computer will detect a 
false start before the start unit is finished. 
In morse decoding, the microprocessor must 
determine and memorise the shortest bit 
duration at the onset of the message and 
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then ignore, or compensate for, smaller 
durations. The Elektor morse decoder, as 
well as the RTTY decoder, have an inte- 
grator which determines the integration 
constant by means of an adjustable current. 
The setting of the current value determines 
the width of pulses which are to be rejected. 
Synchronous systems depend on clocks for 
reliable operation: synchronisation is effected 
by means of special signals in accordance 
with internationally accepted regulations. 
The clock at both terminals is controlled by 
a stable, highly accurate quartz oscillator 
which is either thermostatically controlled 
or connected in a temperature-compensated 
circuit. Once synchronisation has been 
established, the two clocks are locked for 
a considerable time. 
The decoding of RTTY signals assumes a 
knowledge of the baud rate: the increasing 
popularity of morse-telegraphy and RTTY 
receivers on the market is promting many 
stations to use non-standard baud rates. 
Commonly encountered rates in the HF 
bands are 45/50/57/100 bauds per second. 
K 


Figure 14, Teleprinter 
codes and typical charac- 
ter assignments. 
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Mass produced digits, 
numbers and characters 


While searching for a display for 
the Morse Decoder featured in the 
May issue, we came across an elegant 
display system that can be driven 
directly by a computer and yet 

uses just one IC. 

The display consists of 16 characters 
each having 16 segments and is 
fluorescent — a change from the 
usual LED display. It is controlled 
by an ‘Alphanumeric Display 
Controller’ from Rockwell, the 
10937. The fluorescent display and 
the ADC together form an ideal 

16 digit display with the very 
minimum of components, a fact well 
illustrated by the circuit diagram in 
figure 1. In comparison, a similar 
circuit using discrete components 
would require 34 transistors and 

68 resistors (or 4... 8 buffer ICs). 


An even greater disadvantage would 
be the 34 I/O lines needed between 
the circuit and the controlling 
computer — a vast difference from 
the two (yes, just two) required 
with the circuit here! One line is 
required for Clock and the other for 
Data, what could be more simple? 
Even with the most basic host 
computer system (say a 6502, 6532 
and 2716), digits and other charac- 
ters can be displayed with the 
greatest of ease. Data is transferred 
from the host computer in serial 
format. It is initiated by a few 
control words followed by the ASCII 
data. Each bit must be clocked in. 
In order to obtain a ‘running’ 
display, all 16 characters must be 


stepped along by the microprocessor. 


The layout of the segments of each 
character is shown in figure 1. As 

an example, the letter K is displayed 
when segments h, g, 0, j and | are 
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switched on. The 10937 ADC 
controls the 16 segments of each 

of the 16 characters (plus the 
decimal points and comma tails 
when needed) by means of Time 
Division Multiplexing (TDM). Driver 
stages for all of the segments are 
included in the IC and the only 
external components to be added 
are the pull-down resistors R1 to 
R34. 

Data (8 bit format) at the input of 
the IC (pin 21) is loaded into an 
internal display buffer. The segment 
decoder then translates the contents 
of the buffer into the segment code 
for the display. Each data-byte 

(8 bits) starts with a control bit. If 
this is logic ‘0’ the remaining seven 
bits correspond to the ASCII code as 
shown. If the control bit is logic ‘1’ 
the remaining bits will be control 
data. 

When in use, the sequence of events 


6. 


= = ban € 


DATA CLOCK 


‘inlet oe 


sooo 


ci 


* see text 


R1...R34= 34x 100 k2 


Ug@> 


83046-1 


Figure 1. Only one IC is needed to control the display of 16 characters with 16 segments. The ASCII data is entered in serial 
format from the host computer system. There are only three interconnecting lines, the clock, data and +5 V. It is important 
that the computer earth is not connected to the circuit. 
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is as follows. Initially the IC is placed 
in a ‘Power on Reset’ condition via 
C2 and R35. 
@ The digit driver outputs AD1.. 

.. AD16, all the segment driver 
outputs and PNT and TAIL are 


floating (in the off state). Display-Data ASClII-Character, Display-Data ASCII-Character 
time is set to 0. 01000001 A 00100001 ! 
= The LOAD DIGIT CNTR is set 01000010 B 00100010 A 
to 16. 01000011 c 00100011 # 
=™ The LOAD BUFFER PTR is set 01000100 D 00100100 $ 
to 15. 01000101 E 00100101 % 
The data code for the first ASCII 01000110 is coupes Fa 
character can now be entered. ne i e Sood ae 
< van ig 101000 H 00101000 ( 
Sixteen data words will fill the 01001001 | 00101001 ) 
internal data memory (display 01001010 J 00101010 * 
data buffer). Before each data word 01001011 K 00101011 + 
is entered, the contents of the 01001100 L 00101100 
internal program counter (display 01001101 M 00101101 = 
buffer pointer) is automatically 01001110 N 00101110 . 
incremented by 1. This does not 01001111 O 00101111 ! 
apply to the decimal point and te 5 aaa neces a 
comma. These are therefore always 01010010 R 00110010 2 
associated with the previous charac- 01010011 Ss 00110011 3 
ter. If a character is to be generated 01010100 T 00110100 4 
outside of the normal sequence and 01010101 U 00110101 5 
all 16 characters are in use, the con- 01010110 Vv 00110110 6 
trol word LOAD BUFFER PTR must 01010111 W 00110111 7 
first be entered. This is not necessary oe oe . not bey 
if less than 16 character positions 01011010 z 00111070 ‘ 
are in use (LOAD DIGIT CNTR is Sigiaoit 00111011 
less than 0). The display data buffer 01011100 \ 00111100 - 
is filled to the given number of 01011101 ] 00111101 = 
character positions used (via LOAD 01011110 A 00111110 > 
DIGIT CNTR). 01011111 - 00111111 ? 
At this point it will be as well to 
clarify the functions of the input 
control data words. Control-Bit Control-Bit 
™ The LOAD DUTY CYCLE, as 
the name suggests, controls the 
display duty cycle. This means in 
effect that the displays can be varied 
in brightness or turned off altogether. 
The maximum ‘on’ time period for Table 1. The coding of the ASCII characters are listed here. The eigth bit determines 
each character is 31 clock cycles. whether the code is a control word (1) or an ASCII data word (0). 
This followed by a 1 cycle (typ. 
10 us) ‘inter-digit off’ time to enable 
differentiation between two Table 2 
characters. 
& The LOAD DIGIT COUNTER 
will normally only be used during 
the initialisation routine to define control word code 
the number of character positions LOAD BUFFER PTR 1010XXXX 
that are to be controlled. If the total (position of the character to be changed) 
is 16 a zero will be entered. If less LOAD DIGIT CNTR 1100Y YYY 
than 16 enter the number desired. (number of digit position) 
= The LOAD BUFFER POINTER LOAD DUTY CYCLE | eecee 
enables the possibility of mod- (on/off, brigthness, timing) 
opine Ene A control bit 
ifying a specific character in the 
display. The internal DISPLAY XXXX gives the position of the character (4 bit word) 
DATA BUFFER is set to the desired YYYY gives the number of digit positions (4 bit word) 
character by entering the decimal ZZZZZ gives the number of clock periods for which a 
value minus 2 of the character specific digit is on (5 bit word) 


position to be modified. That means 
that to point to character 6 of the 

display a value of 4 must be entered. 
The situation gets even more compli- Table 2. The coding of the data control words are given here. 
cated when it is necessary to point to 


6-59 


conditions, 


ACCU: = 
DUTY CYCLE 
subroutine SERIA | 


ACCU : = 
DIGIT CNTR 


subroutine SERIA 
ACCU: = 
BUFFER PTR 
subroutine SERIAL 


control IC 


control IC 


control IC 


occupied? 
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Set CLOCK and DATA lines to start 


control DUTY CYCLE via FD 


control DIGIT CNTR via FD 


control BUFFER PTR via FD 


Reset ASCII character counter 


Load ASCII character from ASCII+X 
address into ACCU 


Transfer to FD control IC 


Fetch next character 


Are all 16 character positions 
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subroutine SERIAL 


YES 


RETURN 


Set bit counter to 8 (highest bit of an 
8 bit word) 


Set bit Y to DATA iine 


CLOCK-sync. this bit via FD 
control IC 


Next bit 


All 8 bits of a word loaded? 


83046-3b 


Table 3. With the aid of this flow chart programs can be written to enable ASCII characters to be displayed. 


character 1 of the display because 

1 — 2=-—1! In this case, a further 
calculation is required: 16 (the total 
number of characters) minus 1 (the 
—1 of the previous calculation) 
equals 15. So, in order to point to 
character 1 the value 15 (hex F) 
must be entered. 

If it is desired, when programming 
the ASCII characters, to deviate from 
the normal ‘power on reset’ con- 
ditions, it will be necessary to enter 
data in the following manner. 
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Enter LOAD DUTY CYCLE 

Enter LOAD DIGIT CNTR 

Enter LOAD BUFFER PTR 

Enter the ASCII characters in suc- 
cession. 

Control words can be entered in any 
sequence. The order of entry is of 
no concern to the 10937. The coding 
of the control words will be found 
in table 2. 

A word about timing. Between the 
end of one data word and the 
beginning of the next there must be 


a delay of at least 40 us. The total 
time period for entering each data 
must be at least 120 ps. The timing 
relationship between signals at the 
data input and the clock is shown 

in figure 2. 

A point to bear in mind about the 
hardware. Only the data, clock and 
+5 V lines are fed from the computer. 
It is important that the earth 
connection of the host computer is 
not connected to the display circuit. 
The values of resistors R37 and R38 
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END OF 
DATA WORD 


83046-2a 


ata stable at 


this side mes 
Te 10 us 
Ton 2 us 20 us 
TOFF 2us 


TBOFF | 400 ns 
TAOFF | 100 ns 


NEXT 
DATA WORD 
——_>| 


MSB 


> 120 us 


83046-2b 


Figure 2. The timing relationship between pins 21 and 22 of the 10937 are illustrated in the waveforms here. 


can be found in the following 
manner. Before the display is wired 
in, a 100 Q 1 watt resistor is connec- 
ted between the two wires leading 
to the GL DR points of the display.. 
The voltage across this resistor is 
measured and should be about 

7.2 Vrms. This should result in a 
value of 33 {2 for resistors R37 and 
R38 when a 2 x 6 V transformer is 
used. Variations in the transformer 
secondary voltage can be taken care 
of by altering the values of R37 and 
R38. 

If desired a manual reset can be 
incorporated in the circuit by a push 
button in series with a 100 {2 resistor 
across capacitor C2. 

To finalise, a few points of note 
about the software. With the aid 

of the flow chart in table 3, a 
program can be writted that will 
transfer the ASCII characters of 
table 1 onto the display. Remember 
that the first character entered 


will be at the right hand end of 
the display and the last entered 
will be at the left. Any spaces that 
occur (if less than 16 digits are 
used) will be on the left of the 


display. | 


Literature: 

Rockwell data sheet — 10937 Alpha 
Numeric Display Controller. 

Futaba 16-L Y-01 display and 
Rockwell 10937 available from: 
Regisbrook Limited, 215 Kings Road, 
Reading RG7 4LS. 

Telephone 0734 665955. 


IC1 driver- Up 
voltage 
10937P-20 20 V —-15V 
10937P-30 30 V —25 V 
10937P-35 35 V —30 V 
10937P-40 40 V | —35V 
Input voltage 
(relative to +5 V) 
| min. | max. 
rile? +0,3V —1,2V 
"0" —-4,2V Up 


Current consumption: 40 mA max. 


Table 4. Supply voltages and the logic 
levels for the variations of the 10937 IC. 
These are measured with respect to the 
+5 V provided by the host computer. 
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Understand telephones 


Telephone communication, a century old, 
is now — with digitisation — moving into 
its second major phase of development. 
Helping engineers and others to under- 
stand the latest changes is a new book 
published by Texas Instruments. It is the 
twelfth title in TI's ‘Understanding .. .’ 
series. 


‘Understanding Telephone Electronics’ fol- 
lows the series’ practice by taking the 
reader step by step from the simplest ex- 
planation of telephonic principles through 
to an intermediate level of telecomms 
learning. The book covers the technologies 
incorporated in dialling, ringing, trans- 
mission, signalling, switching, digital tech- 
niques, modems and cordless telephones. 
At the end of each chapter is a summary 
quiz, making the book ideal for self-paced 
individual learning. It is available at £3.95 
per copy (plus £1.50 per order to cover 
ptp). 

Texas Instruments Limited, 

PO Box 50, 

Market Harborough, 


Leicestershire. (2699 M) 


Antistatic desolder pump 


OK Industries’ ‘desolder’ pump has a tip 
made of a special bronze alloy com- 
position designed for long life. Moreover, 
static discharges automatically through the 
hand of an earthed operator making the 
DP-2 suitable for removing sensitive CMOS 
components. Suction is precisely regulated 
to prevent damage to delicate circuitry 
and the tool, which is self cleaning on each 


stroke, offers full industrial performance 
and reliability. 


OK Industries UK Ltd., 
Dutton Lane, 
Eastleigh, 

Hants, 

S05 4AA 


Telephone: 0703 610944 (2697 M) 


Visual display modules 


Regisbrook Ltd. have announced a new 
range of products from their exclusive 
Futaba franchise. They are visual display 
modules—a_ single board package of 
vacuum fluorescent display, driver and 
power supply. 

An example from the range is the VFM 
40-S02A vacuum fluorescent module. This 
provides a 40 character alphanumeric 
display — each character being a 5 x 7 dot 
matrix, 5mm_ high, with an average 
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<< 


The PKM29-3A0 is designed for external 
excitation (9 V p-p at 15mA to deliver 
that rated output mentioned above). 

The smaller of the two resonators shown 
in the photograph, the PKB8-4AO is a 
self-excited sounder, resonant at 2.7 kHz: 
which is close to the ear’s fundamental 
resonance, and at the peak of perceived 
‘loudness’. The unit can be powered from 
3 to 20 V, and delivers more than 75 dB at 
a distance of 1 metre. To put this in con- 


brightness of 180 foot/lamberts. Also on 
the single board is a Rockwell intelligent 
controller and a Mitsubishi microprocessor. 
The module requires a single 5 volt power 
supply and offers a serial or parallel inter- 
face. 


Regisbrook Limited, 
Studio House, 

215 Kings Road, 
Reading RG7 4LS, 
Berkshire. 


Telephone: 0734 665955 (2693 M) 


Acoustic resonators 


The PKM29-3AO piezo-acoustic trans- 
ducer can justifiably claim to be nuisance, 
delivering over 85dBA at 3 metres, at a 
frequency of 3.4 kHz. In fact, we defy 
anyone reading this with ‘normal’ hearing 
to remain in an ‘average’ room of 200 
cubic metres volume with one of these 
compact transducers sounding an alarm. 
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text, it would be difficult to hold a con- 
versation within approximately 10 feet of 
the alerter, when powered from a 9V 
source. 

Ambit International, 

200 North Service Road, 

Brentwood, 

Essex CM14, 4SG. 


(2695 M) 


next 
month... 


Our Bumper July/August issue 


Over 100 circuits including some for 
Crescendo, Prelude, J.C. and many 
more. 


Not to be missed... ! 
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Play the AMBIT numbers game ...... 


The long awaited implementation of on-line order processing is with us at last, and whilst this means that orders 
for in-stock items can now be processed more efficiently, it also means that orders should be submitted using 
stock codes for best results. Our current catalogue (75p) includes all order codes (watch out for the new 
set oka Spring edition), but here’s an abstract from some of the more popular lines to use as a quick 
reference. 


Rememberthat you canalsoaccess our catalogue via REWSHOP on Prices shown here exclude VAT, and the P&P charge is currently 
REWTEL, which now includes on-line current price and delivery 60pperorder(unless otherwise indicated). Rememberthat ourtele- 
information. You need a 300 baud MODEM and RS232 terminal, _ sales service operates with human beings (not ‘dumb’ machines) 
(various suitable configurations based on popular micros have from 8am to 7pm (and frequently later) Monday to Friday, and 9am 
been published in recent past issues of Radio and Electronics to 6pm on Saturdays. REWSHOP operates 24 hours a day, 365 days 
World). a year with full price and delivery information. 


ALWAYS USE STOCK NUMBERS WHEN ORDERING PLEASE. 
Typeler gs Stoek Nos abnes Type Stock No. Price | Type Stock No. Price | Type Stock No. Price | Type Stock No. Price | Type Stock No. Price Stock No 


. : 23-04703 4.48 | 7418181 31-74181 0.87 | 74C914 © 29-74914 1.10 A758 6100758 2.35 | HAN223° © 61-1122 2.15 2SK134 6000134 3.10 12.00688 
ype Stock No. Price | 4704 —-23.04704 4.24 | 7418183 31-74183 1.05 | 74C918 29-74918 ~— ‘1.30 TBA820M —61-00820 0.78 | HAII225 67.11225 1.45 28K135 6000135 4.25 12.00828 
4000UB 2204000 0.11 | 4705 —-23.04705 4.24 | 7418190 31-74190 0.39 | 74C925 —-29-74925 6.00 TOA1028 © 61-01028 2.11 HA12002 © 61-12002 1.22 28K227—«60-00227 3.55 1200918 
4001 © 23-.04001 0.11 | 4706 —-23-04706 4.50 | 7418191 31-74191 0.39 | 74¢926 —29-74926 6.00 TOA1029 © 67-01029 2.11 HAI2017 61-12017 0.80 280753 58-03753 2.34 12.01008 
4002 23-.04002 0.12 | 4720 © -23-:04720 4.00 | 7418192 31-74192 0.39 | 74¢927 2974927 6.00 2NA1034 —61.01034 2.10 | HAI2402 © 61-12402 1.95 SMALL SIGNAL RF 1201108 
4007 + 23-04007 0.13 | 4723 -23-:04723 0.95 | 7418193 31-74193 0.39 UM1035 —67-01034. 2.10 | HAI2411 © 6112411 1.20 1201208 
4008 -23-:04008 0.50 | 4724 —23-04724 0.95 | 741S194 31-74194 0.39 74HCXX TOA1054M 61-01054 1.45 | HAI2412 © 61-12412 1.55 BFY50 58-06500 0.22 1201508 
4009UB 2204009 0.25 | 4725 —-23-04725 2.24 | 7418195 31-74196 0.39 auceo «30. TOA1062 6101062 1.95 LF1374161-19741 0.33 BF241 58-0624) 0.18 12.01808 
4011 —-23-04011 0.11 | 40014 © 29-40014 0.54 | 7418196 31-74196 0.39 Le aad ase TOA1072 6101072 2.68 MK50366 © 61-50366 3.35 8F273 58-06273 0.18 12.02208 
4o1ius 23.04011 0.11 | 40085 —29-40085 0.99 | 7418197 91-74197 0.47 | FAicgg abies ee TOA1074A 6101074 5.04 MK50375 © 61-50375 3.85 8F274 58-06274 0.20 12.02708 
4012 23.04012 0.14 | 40098 —23-40098 0.64 } 7418221 31-74221 0.50 | 5 7 oe T0A1083 6101083 1.95 MM53200 6153200 3.90 8F362 5806362 0.49 12.03308 
401g 2304013 0.25 | 40106 2940706 0.69 | 7018240 37-74240 ogo | 74NCIO MAPA AEB | Tonto © 67.01090 3.05 BF4a0 5806440 0.21 
aos 2304015 080 | 40160 2340760 1.05 | raiszar 37-74241 ogo | 74Hc20 © MAPA AGE | ania? 61-12411 1.20 PRESCALER BFaa1 5806441 0.21 
aoe 2304016 0.22 | 4061 2340767 1.05 | raLsza2 3174242 ass | 7AHCBE BONNE ATA | arias §— 6.01195 2.00 | 26s 61-02640 2.27 | Sf479 — 58.06479 0.66 
aoi7 2304017 0.40 | 40162 2.40162 1.08 | 7418243 3774243 O55 | JANEIRO OAS | atig7 § © erri97 1.00 | u265 6102650 316 | 8°6795 56.06679 0.55 | BRYS5-100 5255100 
4020 23.04020 0.85 | 40163 23-4076 1.05 | 7418244 31.7424 0.60 | TANI, meaeee oes TOA1220  61.01220 1.40 | 266 6102660 2.43 | SFRS! 5807091 1.43 | C1060! = §2-00106 
4021 23.0021 0.55 | 40174 23.40174 1.05 | 748245 31-74245 1.00 | oaicsnrs 3p.q4075 01 6} i133 67.0303 0.99 | i1cg00c ~~ gr-01190 1295 | BFT9 5810095 0.89 | (12201 — §2.00122 
4022 © -23-.04022 0.55 | 40175 2340175 1.05 | 7418251 31-7425) 0.38 | raicog> 39.74242 oan (M1307 67.01307 1.55 | msi23i2n 67.02312 3.94 | BFWS2 5808092 0.60 } 2N6403 5206403 
4023 23-04023 0.15 | 40192 23-40192 1.08 | 7418253 31-74253 0.36 au : an MCI310P —61-01310 1.90 MSI2318 6702318 3.84 8FY90 58-09090 0.90 2N6073A —-§8-06073 


4024 2904024 033 | 40193 2940799 1.08 | rais257 31-74257 0.36 | TAHC2AS IO7EE «AAR | ciaa9 © g7.01330 1.20 | msmss23 61-05529 11.30 | NEZI996 5821098 5.00 


74 
4025 —«23-04025 0.15 | 40195  23-40195 1.08 } 74LS258 31-74258 0.36 74HC MC1350 6101350 1.20 MSM5524 67-05524 11.30 21X323 58:06232 0.60 
4027 23.04027 0.26 7ais25a 37-74259 0.51 | 74HC109 3074108 0.68 | iai370 7.11370 1.90 SM Fee 2N2369A 5802369 0.38 BALANCED MIXERS 
4028 2304028 0.50 TAUSXX yatsoe0 3174260 026 | 74HCI75 - 3074175 1.08 | aise — gr ovase 275 | MeMecce grosses | 788 
4023 2304029 055 | 74800 31-07400 0.11 | 7a18266 31-74266 0.20 | TANCSTS § SDTARE | AN | Mnas@N gitasen ©0165. |’ feqoren Guess age RF POWER 120008 
4095 Z20K95 O87 | TS SToriee wat | sateee seoeare age | 7aNGs9s aozeesa 240 | SOD” Giorno naz | (OMZIORCE GIO7IOE 888 | Neer saNe2s7 | 320 pz oo02) 
4042 2304042 0.80 | 74.803 3707403 0.11 | 741S283 37-74289 0.40 | TANTS cise 2a | suisit 6707611 120] ae sag, 388 | maez3e © 8.14238 1650 ens 
wh Boas ar | Pate roe ae | Fatah array ae | Me SE 1 | Rise siome ae | tie sit ae | as, Bie fe 
aoas 23-04086 060 | 74808 37-07408 0.14 i 74HC160 © -30-74160 1.33 : ICM7216C 6772162 19.95 E 12.0063 
6 0.60 114] 7418298 37.74298 0.54 sii620 61-0620 250 | icm7zi7a 67.0727 9.50 | MAFA72 © 58-14472 1.25 


aoasue 72.04049 0.24 | 741809 37-07409 0.14 | raLs365 31-74365 034 | TANCIBL BP70I6) 13% | stiszi 6.01627 280 | spaezg — gi.0629 3.05 | MAFA75 «© 5814475 4.60 


4050 2304050 024 | 74810 3107410 0.14 | 741366 31.74366 0.40 SL1623 61.01623 2.50 eaed? | ar S00 | MRF623 © 58-14629 4.99 
A050 2904080 O24 | Te Srorait ota | raisaey srrazer dao | THCIe3 3074169 133 | Sigr5 — Gro7625 2.50 | Span goon nan | Presi) = 5878817 9.50 
74HC4538 30-74598 2.10 $Pa793. 61-0793 7.70 3mm round types 

aos2 2304052 055 | 74S12 3707412 0.14 | 7as368 31-74968 0.30 | Taree? Jo7ie ogg | $1626 © (SL6270) 95490 ~—=«g/.09690 «7.80 | (1P2320 © 5812320 10.24 
4083 23.0403 085 | 74113 3707413 0.32 | 7a1s373 3174979 072 | JANOS, So yqrgg gg | St1630 —61-01630 1.62 | ptoss1 —g7.10551 2.45 | VNOBAF 6002066 0.98 COX25-RediCh 15-20250 
4060 23.04060 0.78 | 74814 3107414 0.32 | 7aS376 31-74974 0.72 | Tautan pgraaz 100 | StI640 —«61-07640 2.25 | arzo09 6712009 6.00 | 27X3886 — §6.09866 0.45 NITBE Rods ee 760, 
4oss —23.04066 0.30 | 74115 37-07415 0.14 | 7ais375 31-74975 031 | TNC, So747ag 10g | StISS| © 87.0647 2.25 | ngaors —gy-s4015 4.45 | 2N386S 5819866 1.20 COX26-GriCir 15-20260 
4088 © 23.04068 0.16 | 74S20 3107420 0.14 | 7418377 31.74377 0.60 : ; MC1648 ; VI79PGreen 15:01790 


61-01648 3.25 
, 74HC13930-74139 1.08 H044752 61-4752 8.00 Y SMALL SIGNAL FET (im MOCK CMEC 
4069UB 2204069 0.14 | 74LS21 3107421 0.14 } 7418378 31-74378 0.44 5aHC4514 3004514 3.40 TOA2002 © 67.02002 1.25 MC145151P 61-1415! 6.00 SMALL SIGNAL FET iagnNaEae rate 


4070 -23-04070 0.16 | 74S22 31-07422 0.14 | 7418379 31:74979 0.44 | TAtess Sp gacag 2.75 | UIN2240 — 67-02240 3.28 | wcrasis2r 67.14151 6.60 | BF256 5900256 038 | tetrianns note 


4071 -23.04071 0.16 | 74826 3107426 0.14 | 7418385 31-74385 1.30 ULN2242 61-01090 3.05 d 

4072 23.4072 0.16 | 741827 37-07427 0.30 | 7418386 37-74306 027 | 7ANtIS? SO7IIGT ee | uinzze3 © 67.02289 1.00 eA AE EES (EL ecard Standard 5mm DIA LEDs 
4073 —«-23-04073:0.16 | 741828 31.07428 0.18 | 741S390 31.74390 0.51 34He287 3074257 0.90 CA3080 © 61-03080 0.70 SMALL SIGNAL AUDIO BF963 6006963 0.99 COY40L Red 15:10400 0.12 
4075 ~—-23-:04078 0.16 | 74830 31-07430 0.14 | 7418393 31-74393 0.48 : : CA3089 «6 7.03089 1.84 3310 59.0230 069 | COY72l Green1510720 0.15 
4076 «2.04076 0.55 | 74832 37.07432 0.14 | 7418398 31.74398 0.80 CA3123 6103123 1.40 80182 58:00182 0.10 S176 59.02176 0.65 COY74L Yellow!5.10740 0.15 
4077 23-0407 0.18 | 741833 31.0743 0.14 | 7418399 37-74399 0.65 LINEAR ICs 4 CA3130E © 67-31300 0.80 | 8C212 5800212 0.10 | dexe6 59.01055 032 | COX3BA Orird 15.20380 0.20 
4078 «2.04078 0.18 | 741837 3107437 0.18 | 74LS490 31-74490 0.60 CA3I30T — 67-31301 0.90 80237 5800237 0.08 28k168 —«59.01168 (0.37 COX39B Oriel 15:20390 0.29 
4081 -23-04081 0.18 | 74838 31.07438 0.14 | 74LS670 31-74670 1.15 | LMIOCN  67-00010 3.88 CA3140E © 61-31400 0.46 8C238 58-00238 0.08 3SK45 6004045 0.49 : 
4082 -23.:04082 0.18 | 741840 31.07440 0.18, MF10 61-0011 5.05 CA3189€ © 67-03189 2.20 | 8C239 5800239 0.08 | 4eK54 60.0405) 0.54 Rectangutar 2.5 x Simm LEDs 
4093 23-04093 030 | 74\S42 31-07427 0.30 7ACXX L149 6100149 1:86 CA3240€ © 67-32400 1.27 | 8C307 5800307 0.08 | Sexe9 6004060 058 | COXIORed 1520700 0.17 
4099 23-:04099 0.80 | 74\S47 31-07447 0.75 2NA234 61-02340 8.50 MC3357 6103357, 2.85 BC308 5800308 0.08 3SK88 60.04088 099 COX11 Green 15-2010 0.20 
4175 —«-23-:04175 080 | 74LS48 31.07448 0.40 | 74c00 29.0740 0.35 | U237B 6100237 1.28 MC3359 (see ULN3859) 8C309 5800309 0.08 | 49673 see 3gK51 : COX12 Yellow 15:20150 0.20 
4502 -23-04502 0.60 | 74lS49 31-07449 0.80 | 74C02 2907402 0.35 | U2478 6100247 1.28 ULN3859_—«61-03859 2.95 80327 58:00327 0.13 40822 see 3SK51 COX40 OriRed 1520400 0.24 
4503 —«-23-04503 0.50 | 74LS51 31-07451 0.14 | 74C04  4069C U257B 61-0257 1.28 KM3701 61-03701 85.53 80337 58:00337 0.13 40823 6003823 0.65 
4508 -23-04506 0.70 | 74\S54 31-07454 0.14 | 74C08  29:07408 0.35 U267B 6100267 1.28 KM3702 6103702 74.84 80413 5800413 0.10 38K112 6004112 4.60 Infra-Red LEDs 

4507 -23-04507 0.37 | 74LS55 31-07455 0.14 | 74C10  29:07410 0.35 LM301AH —67-03010 0.67 M3900 61-39000 0.60 C414 5800414 0.11 i COY99 Emit - 15-10990 0.56 
4508 —-23.:04508 1.50 | 741874 31.07474 0.21 | 7ac14 —4584C LM301AN 6103011 0.27 LM3909N 61-39090 0.68 8415 58-0415 0.10 | popes | BPW41 Det 1530410 1.51 
4510 -23-04510 0.55 | 74LS75 3.07475 0.21 | 74C20 29.07420 0.35 | LM308H —61-03080 0.70 LM3914N —67-03914 2.80 8416 5800416 0.11 

ae. 2704811 oe | 24876 37-07476 0.25 | 74c30 2907490 035 | LM308CN 67-09087 0.65 | LM39ISN 67.09915 2.80 | 8C546 9.00546 0.12 ee eae 
4512 -23-:04512 0.85 | 741878 37.07478 0.19 | 74¢32 2907432 0.35 | LM324 6.09240 0.45 xgesoo 6.04400 0.80 | 80590 5.00550 a.12 | BAR Liam LR Optocoup 

4514 23-:04514 1.25 | 74LS83 31.07483 0.33 | 74c42 29.07442 1.05 | LM339N 61-03390 0.66 KB441261-04412 1.95 | BCS5B 5800556 0.12 rte } 1209797 0.38 | gNy37 15-40370 1.44 
4515 23.0515 1.25 | 74885 37-07485 0.44 | 74c4a 29.07448 1.50 | LFS47 srocad7 1.60 | xBssi3 — 67.04419 1195 | 8560 5800560 0.12 | HPVBITE Woameie Oes j 
4516 2.04516 0.60 | 741886 31-07486 0.15 | 74073  29-07473 0.75 | LM348 61-03480 0.90 Ke4417—6/-04417 1.80 | 8C639 §9:00639 022 | Oia, 1200476 He 

4518 —23:04518 0.35 | 741890 91-07490 0.24 | 74C74 29-:07474 0.75 | LF35I 6103510 0.49 ke44208 © 67-04420 1.09 | BC640 5800640 0.22 | ino 1262006 0.75 FLAT DIFFUSE 

4520 -23-.04520 0.60 | 741891 31-07491 0.36 | 74C76 29:07476 0.60 | LF353 6103530 0.76 | TOAG420 67-14420 2.65 | MPSAI3 5804013 0.30 | oy 1224006 045 | 320 1503200 0.17 
4521 2304621 1.30 | 741892 3707492 0.32 | 74¢83 2907483 1.30 | LM380N 61-0080 1.00 | TOAd21 67-14421 2.65 | MPSAB3 —58-04063 0.30 | 1 1210506 0.28 | V321 1503210 0.26 
4522 23-04522 0.89 | 74LS93  31-07493 0.24 74C85 = -29.07485 1.30 LM381 6100381 = 1.81 KB4423 61-04423 2.30 2TX108 5801108 0.10 14001 1240016 0.08 v322 1503220 0.20 
4526 -23-04526 0.60 | 741895 31-07495 0.36 | 74C86 29-:07485 1.30 | M382 6100362 1.81 KB4424 6104424 1.85 | 21212 5801212 O10 | ann a aaorg = 07 | V323 15-03230 0.20 
4827 -23:04527 080 | 748107 31-74107 031 | 74c89 290749 360 | zNa19CE 67.0049 1.98 | KB4430 6 1-04430 2.30 | 27K653 = 5801653 0.20 | ne tae gy | v390 1503300 0.17 
4528 «2.04528 0.65 | 74LS109 31.74109 0.25 | 74C90 29.07490 1.05 | 2NA423 = 61-04230 1.00 KB4431 6104431 1.95 727X753 58-01753 0.20 1N4148 1241486 0.05 V331 1503310 0.26 
4529 23-0529 070 | 748112 31.74112 0.21 | 74C93 2907403 1.05 } 2N425EI8 61-04250 3.80 | KBs432 —67-04432 1.95 | 2N290¢ 58.0280 025 | en osu gig | ¥332 15-03320 0.20 
4531 23004531 0.65 | 748113 3774179 021 | 74¢95 29.07495 1.25 | zNA26E@ 61-04260 3.00 | KB4433 —61-04493 1.52 | 2N2905 5807005 0.28 | ee, oes gg2 | 393 15.03330 0.20 
4532 23-4592 080 | 7418114 3/-74114 0.21 | 74C107 29.74107 0.60 | ZN427EI8 61-04270 6.28 KB4436 © «61-04436 2.53 | 2N3905 © 58-03905 0.10 é v340 1503400 0.17 
4534 «© 23-04534 4.00 | 74\S122 31-74122 0.27 | 74C151 29-74151 2.10 } 2N42BEI8 61-04260 4.78 KB4437—61-04437 1.75 2SB646A —58-03646 0.30 VARICAPS v341 15.03410 0.26 
4536 —-«23-04536 2.50 | 7418123 31-74123 0.36 | 74C154 29-74154 3.05 | ZN429E/8 61.04290 2.10 KB4438 = 61-04498 2.22 2SB648A —58-03648 0.40 342 15.03420 0.20 
4538 -29-04538 0.85 | 7418125 31-74125 0.27 | 74C157 2974157 2.10 | ZN432CJ10 67-04320 28.09 Ke4441 6.04447 «1.35 | 2S0666A —58-09666 0.30 | BA102 1201025 0.30 | yag3 1509430 0.20 
4539 23.0539 0.80 | 7418126 31-74126 0.27 | 74C160 40160 2N433CJ10 61-04330 22.59 xe4ad5 == 67.04445 1.29 | 280668A 5803668 0.40 | BAI2I 1201215 0.30 | sig 1505100 0.17 
4543 23-04543 0.80 | 7418132 31-74132 0.27 | 74C1610 40161CM 2N450E —61-04500 7.61 xe44gs —67-04446 «2.75 | 2SAB72A 58.02872 0.19 | BBI0SB = 1201055 0.30 | ey, 1505110 0.26 
4549 23:04549 3.50 } 741$133 31-74133 0.24 } 74C1620 40162CM NES42 61-05420 1.20 Kes4gs —67.0444g «1.65 | 2SA1084E 5801084 0.25 | BBI09B = 12001095 0.27 | \e4 1505120 0.20 
4553 23-04553 2.70 | 7418136 31-74136 0.20 | 74C1630 40163CM NE544 61-0544 1.80 Neso44 «6.05044 2.26 | 2SA1085E 5801085 0.25 | 882048 = 1202045 0.36 | VF), 1505130 0.20 
4554 23.04554 1.20 | 7418198 37-74138 0.30 | 74C164 29-74164 1, NESBEN 67-05550 0.20 | M5229 © 67.05229 9.60 | 2SCI775A 5801775 0.19 | BB212 = 1202125 1.85 | eon 1505200 0.17 
4555 —«23-04555 0.35 | 741S139 31-74139 0.30 | 74C165 29-74165 1. NESSEN —<61-05560 0.80 NESS32 6155320 1.85 2SC2546E 58-02546 0.24 J ITT2I0 1202105 0.30 


vs21 15.05210 0.28 
4556 -23-04556 0.40 | 7418151 31-7415 0.30 | 74C173 4076C st560C 6.05600 1.98 | KM5624 — 67.05624 4.35 | 2SC2S47E 5.02547 0.28 | MVAMIDS see MHIDOS v522 5.05220 0.20 


4557 —«23-04557 2.30 | 741S153 31-74153 0.34 | 74C1740 40174CM NE562 61-0562 4.05 s06000 © 61-06000 3.75 AUDIO POWER 523 1505230 0.20 
4558 —«23-04558 0.80 | 741S155 31-74155 0.30 | 74C1750 40175CM NES64 61-0564 4.29 $l6270 6106270 2.03 KVI210 1212105 2.45 ean 1505300 0.17 
4559 2.04559 3.50 | 74LS156 31-74156 0.33 | 74C1920 40192CM NE5S65 61-0565 1.00 SL6310 61-06310 2.45 80139 §8-15139 0.29 KVIZ11 see KV1236 531 1505310 0.26 
4560 —-23-04560 2.50 | 741S157 31.74157 0.27 | 74C1930 40193CM NES6S 61-0566 1.30 st6440 61-06440 3.38 80140 58-15140 0.31 KV1225 1212255 2.75 532 1505320 020 
4561 23-04561 1.00 } 7418158 31.74158 0.27 | 74C1950 40195CM NES67 61-00567 1.30 S\6600 61-06600 3.75 | 80165 5815165 0.86 | ee oie pee | (¥533 1505930 0.20 
4562 -23-04562 2.50 | 741S160 31.74160 0.34 | 74C200 29-74200 NES70N 6100570 3.85 SAS6610 61-06610 1.48 80166 58-15166 0.48 Rai ee 2.85 1 yao 1505200 0.17 
4566 —«-23-04566 1.20 | 7418161 31-7416! 0.38 | 74C221 29-74221 $U624 61-00624 3.28 SL6640 61-06640 2.75 80179 58-15179 0.38 vista ie 0.40 v541 1505410 0.26 
4568 © 23-04568 1.45 | 7418162 31-74162 0.36 | 74C901 29.74901 vA70SHC 6107090 0.84 SL6690 6106690 3.75 80180 58-15180 0.81 3 1213205 0.40 v542 1505420 0.20 
4569 —-23-04569 1.70 | 74LS163 31-74163 0.36 | 74C902 29.74902 vA709PC —-61-07091 0.36 $t6700 6106700 2.75 TIP1A 58-15031 0.35 ZENER DIODES 543 15-05430 0.20 
45672UB 23-04572 0.32 | 741164 31-74164 0.40 | 74C903 29.74903 0: UA7IOHC = 61-07100 0.84 SAS6710 6106710 1.48 TIP32A 58-15032 0.35 580 1505500 0.17 
4580 —-23-04580 3.25 | 7418165 31-74165 0.860 } 74904 29-74904 vA7I0PC = 61-0710 (0.59 1$7225 6107225 3.65 MJ2955 58-12955 0.88 BZY88C 400mW. 5%. V551 1505510 0.26 
4581 —-23-04581 1.40 | 741S166 31-74166 0.58 | 74C905 29-74905 UATIICN — 61-07110 0.85 ICM7555 61-75550 0.80 2N3055 — 58-13099 0.58 27 1200278 0.10 | 552 15.05520 0.20 
4582 —-23-04582 0.70 | 741S168 31-74168 0.69 | 74C906 29-74906 0. uA733CN 6107330 0.89 cLeo38cc © 61-08038 + 4.50 288720 58-15720 0.80 3v3 1200338 0.10 | 553 1505530 0.20 
4583 —-23-04583 0.80 | 74LS170 31-74170 0.63 | 74C907 29-74907 uA741CH 6107410 (0.86 MSL9362 61-09367 1.75 280760 5817600 0.60 3v9 1200398 0.10 
4584 © 23-04584 0.27 | 7418173 31-74173 0.47 | 74C908 29-74908 uAT4iCN —61-07411 0.20 MSL9363 61-097. 1.75 2849 6001049 3.10 4y7 1200478 0.10 TRI COLOUR 
4585 2304585 0.45 | 7418174 31.74174 0.37 74C909 29-74909 vA747CN 61-07470 0.70 K10170 6110170 = 1.87 28J50 6001050 = 4.25 SvI 1200518 0.10 
4702 23:04702 4.50 | 74LS175 31-74175 0.40 | 74C910 29-74910 vA748CN 61-04780 0.30 TK10321  61-10321 2.75 60-01083 3.85 5V6 1200568 0.10 | 518 15-05180 0.860 


*TOBIE DISTRIBUTOR OF THE YEAR* 


Ambit international Telecom directory: —"y 
Consumer 0277-230909 


200 North Service Road Industrial 0277-231616 
Brentwood, Essex Telex 995194 AMBIT G 
CM14 4SG DATEL 0277-232628 


TELEPHONE SALES 8 am-7 pm MON- FRI_9am-6 pm SAT 
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BENCH THERMOMETERS ACCUREX 


SERIES 199 £189 THERMOMETERS 
6 inputs, Analogue Output, LED AN 

SERIES 299 £149 Ne 9000 SERIES 
Single input, Analogue Output LED Features 


Accuracy 0.1%+1 digit * All solid state design 
Liquid crystal display 
readable under bright 
ambient conditions 

* High stability 

Wide temperature range 
One 9V conventional 


MODELS 


199 JC or 299 JC Iron/Constantan — 180 to 760°C Xx 1°C 
199 KC or 299 KC Chromel/Alumel — 50 to 1250°C X 1°C 


199 TC or 299 TC Copper/Constantan — 150 to 400°C x 1°C * aa AC adaptor 
SERIES 399 ptT100 £299 with BCD option £349 Accuracy 0.05% of (optional 


full scale +0.1°C 
PT100 £249 with BCD option £299 
PT100 3 or 4 wire, 6 inputs, Analogue & BCD Output, Hold 


* Battery low indicator 
long life battery 
Rugged carrying case 


Function (optionah 

399C —99.9°C to 199.9°C x 0.1°C LED 

THERMOCOUPLE & PT100 SENSORS 

A wide selection of sensor available to suit all applications 

THERMOCOUPLE PLUGS & SOCKETS ial carla fy anette 

Plug J,K,T& CU £1.35 each £7.50 

Socket, JiK,T & CU £1.60 each 240V AC ADAPTOR _ 
anel Mounting 9002C (PT100) —200°C to 200°C x .1°C 0°C to 85D°C x 1°C £96 
Socket J,K,T & CU £1.85 each 9003KC (Type K) —50°C to 1200°C x 1°C ONLY £64 | 

THERMOCOUPLE WIRE/CABLE & COMPENSATING CABLE 9004KC (Type K) —50°C to 200°C x ye eae ae | 

Please phone for a quotation on your requirements — wide 9005KC (Type K) —50°C to 800°C x 1°C 7 | 


selection available 


-) METERTECH MODEL 3T 
_ MULTIMETER 


| *  12.5mm display 

10M Q input impedance 
Automatic zero adjustment 
Automatic polarity 
switching 

Over range indication 

Fuse circuit protection 
Battery low indication 


THERMOCOUPLE SELECTOR 


UNITS ——_portaBLe/BENCH TYPES 


Available in 
Thermocouple 
Calibrations 


* 
Loe 
* 


* 


OHMS & 


pemas see? arf O8 


w 
@ 
aoe 
oe 
am 

3 

es 


Ce ee ee ee 


J,K,T & CU é £ HFE measurement 
+S? Diode Continuity check 
6 Way —- £49 we Accessories included 


mn TEST LEADS, BATTERIES 
yptt OK aoe & INSTRUCTION 

: av MANUAL 

© oom 200K ' 

‘ * Size 180 x 90 x 35mm 
hee 70008 Weight 300g 


12 Way -£79 


con SUR Sampling time 0.25 sec. 
OPTIONAL ACCESSORIES | 
RANGE DELUXE PROTECTIVE CASE £6 | 
—50 to 1100°C : . 10AC CURRENT SHUNT £6.50 
pre te — THERMOCOUPLE INTERFACE 
Aye eee pc OLTAGE (5 ranges) 0.8% Pete iba aba eae, 
AC VOLTAGE (2 ranges) 1.2% accuracy 100mV to 1000V 
DC CURRENT (5 ranges) 1.2% accuracy 100nA to 10A 
OUTPUT imvrc RESISTANCE (4 ranges 1% accuracy 19 to 2MQ 


110 X 68 X 33mm 


METERTECH MODEL DCMT 301. 


AUFOMATIC COLD JUNCTION COMPENSATION. DESIGNED 


FOR: USE WITH PORTABLE AND BENCH MOUNTED DIGITAL | ~ Wide Test Range 

VOLTMETERS TO READ TEMPERATURE OVER A WIDE RANGE. | * 0.1pF—2000uF q 
* 8 Ranges « 

PANEL THERMOMETERS See < 

96 X 48mm LED = * Portable Type << 

Accuracy 0.2% +1 digit * 0.5% Accuracy < 

Eh he a aC ome * Accessories Included @ 


767TC —150 to 400°C x 1°C fies L ’ INSTRUCTION MANUAL, ALLIGATOR 
Model M1018 PT100 £249 MODEL 767 TEST CLIPS, BATTERY + SPARE FUSE 


Range —99.9°C to 199.9°C xX 0.1°C. 
Accuracy 0.05% of full scale 0.1°C, BCD Output ea ai at het oe 


Recorder Output 10mv/°C 


62 CURTIS ROAD, WHITTON, 
HOUNSLOW, MIDDX., TW4 5PT 


Telephone 01-894 2723 


6-64 


advertisement elektor june 1983 


AUTO -ELECTRONIC PRODUCTS 


KITS OR READY BUILT 


TOTAL ENERGY DISCHARGE 
Flee ROnic IGNITION 


YOTRL EMERGY DISCHARGE 


electrorjize 


PROTECT 
YOUR CAR 
WITH AN 
ELECTRONIZE 
ELECTRONIC ALARM 


Electronize 
Besign 
Jane Mores eet. Bat, 
Miata arora te. 
wes 


IS YOUR 
CAR | 
AS GOOD AS IT COULD BE ? 


%& Is it EASY TO START in the cold and the damp? Total Energy 


Discharge will give the most powerful spark and maintain full output 
even with a near flat battery. 4 

Is it ECONOMICAL or does it ‘ 

ignition performance deteriorate; ek 

uc more output and ORNAAN ns ie 


D ischarge gives 


aN even with 


eee to bring the 
gy Discharge eliminates contact 
eavy electrical load. The timing 
<andstite contact condition doesn’t affect the 
er. Larger plug gaps can be used, even wet or 
badly fouled plugs can be fired with this system. 
TOTAL ENERGY DISCHARGE is a unique system and the most 
powerful on the market - 3% times the power of inductive systems - 
3% times the energy and 3 times the duration of ordinary capacitive 
systems. These are the facts: 
Performance at only 6 volts (max. supply 16 volts) 
SPARK POWER — 140W, SPARKENERGY — _ 36mJ 
SPARK DURATION — 500uS, STOREDENERGY — _  135mJ 
LOADED OUTPUT VOLTAGE 
50pFload — 38kV, 50pF + 500k — 26kV 
We challenge any manufacturer to publish better performance 
figures. Before you buy any other make, ask for the facts, its 
probably only an inductive system. But if an inductive system is 
what you really want, we'll still give you a good deal. 
All ELECTRONIZE electronic ignitions feature: 
EASY FITTING, STANDARD/ELECTRONIC CHANGEOVER 
SWITCH, STATIC TIMING LIGHT and DESIGNED IN 
RELIABILITY (14 years experience and a 3 year guarantee). 
IN KIT FORM it provides a top performance system at less than half 
the price of comparable ready built units.The kit includes: pre-drilled 
fibreglass PCB, pre-wound and varnished ferrite transformer, high 
quality 2uF discharge capacitor, case, easy to follow instructions, 
solder and everything needed to build and fit to your car. All you 
need is a soldering iron and a few basic tools. 


2000 COMBINATIONS provided by an electronic key - a 
miniature jack plug containing components which must match 
each individual alarm system. (Not limited to a few hundred 
keys or a four bit code). 


60 SECOND ALARM PERIOD flashes headlights and sounds 
horn, then resets ready to operate again if needed. 


10 SECOND ENTRY DELAY allows owner to dis-arm the 
system, by inserting the key plug into a dashboard mounted 
socket, before the alarm sounds. (No holes in external 
bodywork, fiddly code systems or hidden switches). Re- 
closing the door will not cancel the alarm, before or after it 
sounds, the key plug must be used. 


INSTANT ALARM OPERATION triggered by accessories or 
bonnet/boot opening. 


30 SECOND DELAY when system is armed allows owner to 
lock doors etc. 


DISABLES IGNITION SYSTEM when alarm is armed. 


IN KIT FORM it provides a high level of protection at a really 
low cost. The kit includes everything needed, the case, 
fibreglass PCB, CMOS IC’s, random selection resistors to set 
the combination, in fact everything down to the last nut and 
washer plus easy to follow instructions. 


FITS ALL 12 VOLT NEGATIVE EARTH VEHICLES. 


SUPPLIED COMPLETE WITH ALL NECESSARY LEADS 
AND CONNECTORS PLUS TWO KEY PLUGS 


Don’t Wait Until Its too Late ~ 


Most NEW CARS already have electronic ignition. Update YOUR CAR 


Fit one NOW! 


fill in the coupon and send to: 


ELECTRONIZE DESIGN Dept J Magnus Rd - Wilnecote - Tamworth - B77 5BY: tel 0827 281000 


8 Se 2 es ee en en en en es en es 0 ee en ee 2 es es 


TOTAL ENERGY DISCHARGE (6 or 12 volt negative earth) CAR ALARM 


L] Assembled ready to fit £26-70 £19.95 | Assembled ready to fit £37.95 
‘a D.LY. parts kit £1590 £14.95 [_] DIY. parts kit £24.95 


TWIN OUTPUT for cars and motor cycles with dual ignition | enclose cheque/postal order OR debit my Access/Visa card 


£3645 £29.95 prmee (2k  aiSie ei LL) 
£2455 £22.95 ae 


Address 


Twin, Assembled ready to fit 
[ ] Twin, D.I.Y. parts kit 


INDUCTIVE DISCHARGE (12 volt only) 
[| Assembled ready to fit 


£1595 £12.75 


Prices Include VAT. 


P+P £1-00(UK) 
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BIG ELECTROLYTICS 


from 


T EMOS 


* Computer grade 
* Made by Sprague or G.E. 
* Short shelf life 


BARGAIN PRICES TO CLEAR 
* ONLY £2.50 EACH * 


any of the following valves 


300,000 @ 7V 100,000 @ 30V 
185,000 @ 15V 71,000 @ 40V 
120,000 @ 15V 60,000 @ 40V 


IMMEDIATE DELIVERY 


p&p 1or2capacitors £1.00 
3to6 es £1.50 
6+ - £2.00 


Dept. 5F , High March, Daventry, NN11 4HQ 


EMOS 


ie 
ali 


Please add 15% V.A.T. 

Send large s.a.e. for catalogue giving details 
of our vast range of components. 

Walk round supermarket open Mon- Sat9-4 
Come and see our fantastic offers. 


INTRUDER ALARM CONTROL UNIT 
CA1250 


This exciting new module offers all the possible 
features likely to be required when building an 
intruder alarm system. Whether used with only 1 or 
2 magnetic switches or in conjunction with several 
ultrasonic alarm modules or infra-red units, a really 
effective system can be constructed at a fraction of 
the cost of comparable ready-made units. Supplied 
with a fully explanatory Data Sheet that makes 
installation straight forward, the module is fully 
tested and guaranteed. 


TYPE 


temp 


Model D S50watt 


STAND for above 
Model H 7Owatt 
Model H 
Solder low melt 


advertisement 


CE}POSTA 


1 18watt 


controlled 


150watt 


From your Local Dealer or Direct from Manufacturers 


PLEASE 
QUOTE 
YOUR 
NUMBER 
WHEN 
ORDERING 


INFRA-RED 


SYSTEM 
IR 1470 


Fully built & tested 


@ Range up to 50° 

@ 12V operation 

@ Supplied with full instruction 
@ Easily installed 


5'R BREWSTER 


LIMITED 


B6-88 UNION ST. PLYMOUTH PLI 3HG 


Built-in electronic siren drives 2 loud speakers 
Provides exit and entrance delays together with 
fixed alarm time 

Battery back-up with trickle charging facility 
Operates with magnetic switches, u/sonic or 


“available in kit form £16.95 plus VAT. 


Stabilised output voltage 
2 operating modes - full alarm/anti-tamper and 
panic facility 


Separate relay contacts for switching external 


Now available, a really effective infra-red system built to the high standards demanded by the security 
industry, and yet offered at this low price. The system consists of a transmitter and receiver which provide 
an invisible beam over distances from 1-5Oft. or more. When the beam is interrupted, a relay is energised 
in the receiver unit. The use of a modulated beam combined with the infra-red filters, prevent interference 
from artificial or sunlight, whilst LED indicators ensure easy alignment of the beam. Both units are 

housed in attractive black moulded enclosures which are easily mounted. Supplied with full instructions, 


loads 
Test loop facility 


LR. units 


e 
e 
@ Screw connections for ease of installation 
e 
Anti-tamper and panic facility @ 


Adjustable range 
from 5ft. to 25ft. 


ULTRASONIC 
ALARM 


MODULE 
US 4012 


Fully built 


A really 

effective fully built 

module containing both 

ultrasonic transmitter and 

receiver and circuitry for providing 

false alarm suppression. This module, 

together with a suitable 12V power supply 

and relay unit as shown, forms an effective 

though inexpensive intruder alarm. Supplied with 
comprehensive Data Sheet, it is easily mounted ina 
wide range of enclosures. A ready-drilled case and necessary 
hardware is available (see right). 


the unit is ideal for use in conjunction with the Control Unit CA 1250 or as an independant unit. 


Power Supply & Relay 


Units PS 4012 £4.25 +vat 


Provides a stabilised 12V output and relay with 3A 
contacts. The unit is designed to operate one or two 


of the ultrasonic units. Fully built and tested. 


Siren Module £2.95 + vat 
SL 157 


Produces a loud and penetrating sliding tone operat- 
ing from 9-15V. Capable of driving 2 off 8 ohm 
speakers to SPL of 110db at 2M. 

Contains an inhibit facility for use with shop lifting 


loops or other break to activate circuits. 


Add VAT & 50p post and packing to 
all orders. 

Shop hours 9.00 - 5.30 p.m. 

(Wed. 9.00 - 1.00 p.m.) 

Units on demonstration - callers 


DIGITAL VOLTMETER MODULE DVM 314 
3 digit. Fully built & tested 


6-66 


welcome. S.A.E. with all enquiries. 


. Telephone orders 
welcome 


Hardware Kit 
HW 4012 £4.25 + vat 


A suitable ready-drilled case with the various mount- 
ing pillars, mains switch socket and nuts and bolts. 
Designed to house the ultrasonic alarm module 
together with its power supply. 

Size: 153mm x 120mm x 45mm. 


*% ACCESSORIES * 


3-position Key Switch for use with 

CA 1250, supplied with 2 keys 
Magnetic switch (with magnet) 

5” Horn speaker for use with CA1250 
and SL157 


RiISCOMP LiMiTED 


Dept. EK6, 

21 Duke Street, 

Princes Risborough, Bucks. 
Princes Risborough (084 44) 6326 


£3.43 
£1.17 


£4.95 


Please allow 7 days for delivery 
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elektor 


switchboard 


Wish to correspond with electro- 
musicians. Also want to make 
new Elektor Polyphonic Synth, 
any offers? Mr H.N. Budheo, 
B202/203 Bhagyoday Apt., St. 
Mary Road, Vile-Parle (West), 
Bombay 400 056, India. 

DUAL BEAM Scope ffor sale, 
working order but needs little 
attenuation. Old model, size 21 x 
(14x 8 ins. Price £ 25 o.n.o. Phone 
(01 644 3833. 

‘CALLUM of Ipswich RE D43 
Scope £ 3.50. Please send address. 
Service info. needed for above 
scope. Phone after 5. John 
Mitchell Manchester 231 6522. 
WANTED. Tangerine Computer 
/Keypad in working order. Phone 
Leeds (0532) 403613. 

HELP wanted for 11-12 GHz 
Tunable gunn diode receiver, 
‘ideas and circuit diagrams. Will 
appreciate by gifts. Nursun Akinci, 
|Dikmen Caddesi no. 169/7, Dik- 
imen Ankara, Turkey. 
TRANSCENDANT 2000 Syn- 
thesiser, built to Powertran speci- 
fications. £140 o.n.o. Tel. 061 
205 7478 (Manchester). 

FOR SALE, CB NATO 2000 
Multimode, very good cond. in 
box with manual £125 o.n.o. 


8 Fawcett Vale, Leeds 12. Phone 
537864. 


SCOPE PROBE, X1/X10 switch. 
BNC plug as new, in case, £10 in- 
cluding post. Tel. Oxford (0865) 
779855. 


MIDLAND 2001 CB 27 MHz 40 
Channel £50. New mag. mount 
aerial £7. 14Pin sockets 5 for 
60p + 12%p stamp. LCD meter 
£28. Martin, 6 Downland Gar- 
dens, Tattenham Corner, Epsom, 
Surrey. 


FOR SALE, Maplin matinee or- 
gan, ETI vocoder, FT101E (+FM) 
rig, microwave modules MMT 
144128, Phone 0532 673251. 


TEKTRONICS SCOPE type 545A 
complete with CA and L plug ins. 
Good working order. Buyer col- 
lects SAE with offers to, Mr JRW 
Barnes, ‘The Poplars’, Thurnscoe 
Rd., Bolton upon Dearne, Rother- 
ham,S Yorks. S63 8JW. 
ELEKTOR 16K DYNAMIC RAM 
CARD for Z80, £20. Elekterminal 
and monitor (12"’ screen) £70. 
4K ram card £50. SC/MP CPU 
card £20. L.E. Biddulph, 7 Albe- 
marle Gardens, Braintree, Essex. 
Tel. Braintree 43308. 

WANTED early British transistors, 
especially point-contact types. 
Good prices for rare specimens. 
Write for details. Andrew Wylie, 
18 Rue de Lausanne, 1201 
Geneva, Switzerland. 


advertising 


for our 


readers! 


Rules: 


® Private advertisers only. No trade, no 


| business. 


® Full address or private telephone number; 


no post office boxes. 


® Items related to electronics only. Software 
| only when related to Elektor computer 


systems. 


® Maximum length: 114 characters — letter, 
| numeral, comma, space. etc. (not 
including address and/or telephone number). 
® One advertisement per reader per month. 
To enforce this rule, aswitchboard voucher 


will be printed each month. 


® Elektor cannot accept responsibility for 
| any correspondence or transaction as a 
result of a ‘switchboard’ ad, nor as a result 
| 


of any inaccuracy in the text. 


® Ads will be placed in the order in which 


they are received. 


| 
| 


© We reserve the right to refuse advertise- 
ments, without returning them. 


Name and address: 


Send to: 


Elektor House 
10 Longport 


Elektor switchboard, 


Canterbury CT1 1PE 


DUAL HIGH-SPEED solenoid 
control cass. mechs. £15, Digital 
tape cartridge drive, £10, various 
modules, £10, Tel. 051 625 8790. 
ACORN atom computer 12K + 
16K eprom tool kit over £100, 
software, £150 ONO. Tel. Lincoln 
(0522) 29883. 

ELEKTERMINAL — for sale, 
works but not guaranteed tested. 
Switches missing. Must be worth 
£25. Offers. Tel. Earles Colne 
(078 75) 3591. 

AVO MODEL 40 MK 2, new, com- 
plete with operating manual and 
leads. Slight damage to outer 
case. £65, o.v.n.o. Tel. Milton 
Keynes 368713. 

6 STAGE PHASER, £15. Stereo 
400 ms reverb + chorus board, 
good working order, no case. £49. 
Multisound Mini Synth board. 
Exc. condition £12. o.n.o. Mr 
Foley, Tel Manchester (061) 225 
7684, afternoons. 

CLEARING OUT large quantity 
of Elektor EPS boards some with 
components to specification. Send 
enquiry and SAE to. PH Small- 
wood, LrTriff, Haverfordwest, 
SA62 5DG. 

ICsFOR SALE, 121A-3,SN16848, 
SN16861/2, TBA900, ML237B, 
UDN6118A, MC817P, ERC3064, 
all at 50p each. Tel 0742 311191. 
+4 pm. 

ELEKTOR, nos 30 to date, offers 
for whole or part. S Munro, 246 
Claymore Drive, Collydean, Glen- 
rothes, Fife. KY7 6TQ. 
WANTED, tangerine microtan 65 
+ tanex boards issues TWOS. Tel 
06845 68735 or 67888. 

APPLE JC, Disk drive, as new 
£170, IEEE interface £100. Tel 
09277 65290 evenings. 


be post-marked within the 
month indicated. 


All advertisements must include the 
voucher printed here. They must 


SYNTHESISERS — built — trans- 
cendant 2000 and minisonic MK2, 
perfect, going very cheap to good 


homes. Also Ohio superboard. 
Hugh Bridge, 363 Kennington 
Lane, Vauxhall, London SE11 


5QY. Tel. 01 735 1862. 

AUTO 12 RHYTHM UNIT, 8 
instruments, in polished wooden 
case £49, Stereo H. phones, new, 
in box £4. 49 MHz walkie talkies, 
unused £10. Offers. Mr Foley, Tel 
Manchester (061) 225 7684. after- 
noons until 6 pm. 

TELEVISION, magazine, large 
screen, colour project panels, built, 
going cheap. Tel. 0228 38772, for 
full information. G. Heslop. 
WANTED, single trace oscillo- 
scope, 15 MHz band width, mini- 
mum best offer paid. Hamid Reza 
Tajzadeh, 4th Floor, No 11, Street 
No. 3, Noarmack, Tehran 16479, 
Iran. 


SONY TL377 stereo open reel 
recorder £90, super speakers, 
Ditton 161'’ £60, Wharfdale Den- 
ton £25. Neal 4-channel adapt. 
£10. Mel Saunders, 7 Drumcliff 
Road, Thurnby Lodge, Leicester 
LE5 2LH. 

YASHICA Electro 35 direct vision 
camera with telephoto + wide 
angle lenses, filter, hood, flash, 
tripod. New. All for £90. K.Y. 
Chang, 70, 1-up, Ashley St. Glas- 
gow G3 6HW, Scotland. 

Several test instruments for sale. 
Not recent models. Tel Wormley 
(Surrey) 4649. 

WANTED, to make contact with 
Elektor readers for help in ob- 
taining Elektor no 60 (April 80), 
price £3.50. Benderac Dragan, 
U1 Marijane Gregoran BR3, 11060 
Beograd, Jugoslavija. 


| am a private reader. | have read your rules and | enclose a valid switchboard voucher. 
Please place the following advertisement, free, in the next available space. 
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HEMMINGS 


DEPT. EK 

16 BRAND ST 
HITCHIN 
HERTS SG5 1JE 


Tel: (0462) 33031 
Shop open Mon.-Sat. 9 


Closed all day Wedni y 


ELECTRONICS AND 
MICROCOMPUTERS 


Han it with Sess 


m.-5.30 p.m. 


Professional quality electronic components, brand new and fully guaranteed. Mail 
order by return of post. Cash/Cheque/POs or Banker's Draft with order, payable to 
Hemmings Electronics Ltd. Official orders from schools, colleges and universities 
welcome. Trade and export enquiry welcome. P.&P. add 45p to all orders under £10. 
Telephone your Access orders, using our 24-hr. Ansaphone service. Please send SAE 


for full price list. 


VAT — All prices exclusive of VAT — Please add 15% to total cost including P.&P. 
No VAT on export orders or books. 


COMPUTER | MEMORIES 
Its Static RAM 
6502 2350p | 2114t-200nS 


6522 -340p 
8800 290p i 
68800  450p Poe 
6802 345p ee 16LP3 "sop 
a0 B45 
68809 1350p ; 
6809E 1295p | Dynamic RAM 
6810 120p 5p 


90p 
6116P3-150nS 
390; 


CRYSTALS 
32.768KHz 100p 6.000MHz 1180p. 
1.0000MHz 320p 6.1440MHz 180p 
1.8432MHz 240p 6.880MHz —240p 
20000MHz 225p 8.000MHz  160p 
24576MHz 225p 10.000MHz 1170p 
3.0000MHz 240p 16.000MHz 190p 
35795MHz 120p 18.432MHz 150p 
3.6864MHz 240p 19.6608MHz 2405 
4.000MHz 150p 20.000MHz = 200p 
4.1943MKz 190p 27.000MHz ~170p 
5.0688MHz 240p 48.000MHz 170p 


2 x 15V at 100mMA 

2x 20Vat 67mMA 155p 
6VA 2x 6Vat500mA 

2 x 12V at 250mA 

2 x 15V at 200mA 

2 x 20V at 150mA 275p 


6821 160p 
68821 215p | 4164-200 nS 
450p 


6840 390p 
68840 _580p F: 
prom 
6844 1295P | 9708-450ns 
6845 795p oo 
6850 140p 
6852 250p 
6854 -«680p 
6875 490p 
8T26A 120p 
8128 1120p SF 
Pp 
B85 90P | 2764-450nS 
8T96 90p ae 
8197 30p 
898 90p 
oo 
080A 360 | FO1791_ 1950p 
085A  450p | UPD765A 
8155 450p 16 
8212 155p 


CRT 
‘! 
ore RRB | CONTROLLER 


8226 SFF96364 800p 
8228 
8251 ZENER 
8253 DIODES 
8255 BZYBB Series 
8257 500mW E24 
8259 2V7to39V 8p 
8279 43V to 110V 
75107 12p 
75108 BZX61 Series 
75110 1.3W E24 
75112 2V7 to 39V 15p 
75182 43V to 82V 20p 
75450 t 
75451 
75452 
75453 
75461 
75491 
75492 
AY-3-1015D 


2716-450nS 
210p 
2532-450nS 
380p 
2732-450nS 
8 


50p 


BRIDGE 
RECTIFERS 
1A/100V 
14/400V 
1A/800V 
2A/100V 
2A/400V 
300p | 2A/800V 
AY-5-1013A, 6A/400V Pp 
300p | 10A/400V 280p 
MC1408 295p | 35A/400V 315p 
MC1488 55p' BY164 —-52p 
MC1489 _55p 
MC3459_ 265p TRIACS 
UPD7002 450p | TIC206D 55p 
Z80ACPU 350p | TIC226E 95p 
Z80APIO 300p | T2800D 95p 


Z80ACTC 300p ;}———-—__—_ 
Z80ADART DIACS 


PCB TRANSFERS 


Make your own Printed Circuit 
Boards with Alftac Resist PCB 
Transfers 
% Draw your artwork on 0.1" 
grid 
*& Transfer to copper board 
using carbon paper 
% Burnish the Alfac transfers to 
the board using a spatula 
using carbon marks to assist 
in accurate alignment 
%& Use Alfac chemical eraser to 
correct mistakes 
% Etch in Ferric Chloride 
EC900/1 0.1"' Edge Connector 
€C902/1 0.156"’ Edge Connector 
£C908 0.063"’ Pads 
£C910 0.094"’ Pads 
—C911 0.189" Pads 
EC940 0.016"' Lines 
EC941 0.031"" Lines 
EC942 0.039"' Lines 
EC943 0.049"’ Lines 
£C944 0.061"' Lines 
EC945 0.079"' Lines 
EC946 0.100'' Lines 
EC947 0.124"' Lines 
EC950/1 0.031" 90° Bends 
£C951/2 0.061'’ 90° Bends 
EC951/1 0.031" 30°, 45°, 60° 
Bends 
€C952/2 0.061" 30°, 45°, 60° 
Bends 
EC960/1 TO-5 Transistor Pads 
£C993/1 IC Pads 
—C997/1 IC Pads with tracks be- 
tween pads 
5 identical sheets in sealed pack 
195p 
Individual sheets 45p 
Spatula AR4 for burnishing 45p 
Alfac knife 180p 
Spare Blades (pack of 10) 280p 
Alfac Chemical Eraser 40p 
Alfac Precision Grids: Polyester 
film, matt finish 0.14mm 
thickness, 20 lines/in 
A4 100p; A3 195p 
Double Sided Fibreglass Board 
1/16'' thickness, 10z Copper 
5°'x4"' 35p; 5x8" 60p 
Dalo Etch Resist Pen 85p 
Ferric Chloride Crystals Dissolve 
in 1/2 Litre Water 85p 


CHASSIS MOUNTING 
6-0-6V at 100mA £120p 
9-0-9V at 100mA £125p 
12-0-12V at 100mA £145p 
15-0-15V at 0.5A £350p 
9-0-9V at 1A £270p 
£320p 
£395p 
£395p 


x EPSON FX-80 & 


We now have in stock the new 

Epson printer, the FX-80, which 

replaces the MX80 F/T Ill. If you 

thought the MX80 was good, you 

will agree that the FX-80 is 

brilliant. All the MX80 features 

are there plus the following 

extras: 

+* 160 cps print speed 

*80 cps special quiet mode 

Program selectable character 
set which can be downloaded 
from your computer 

9 different bit image modes up 
to 1920 dots per line 

%&Print styles emphasised, 
condensed, proportional, elite, 
italic and all MX80 styles 

Program control of skip-over 
perforation, nurnber of 
columns, character sets 

Fully compatible with MX80 
control codes 


£395 + VAT 


SECURICOR £6 


750p | 29-37V 25p 


OPTO ELECTRONICS 

LIGHT EMITTING DIODES (LED) 
3mm Red 

3mm Green 

3mm Yellow 

5mm Red 

5mm Green 

5mm Yellow 


RELAYS 

PCB TYPE 
Microminiature Printed Circuit 
Relay Single Pole Change-over 
Contacts rated 2A or 125V maxi- 
mum contacts are Gold on Silver 
Palladium Pins on 0.1" Grid 
5V de 560hm, 12V de 320 ohm, 


12V de 1280 ohm 95p | 


Panel Clip 3mm or 5mm 

Chrome Bezel 3mm 

Chrome Bezel 5mm 

Square LED 5mm x5mm Red 25p 
Green or Yellow 30p 

Tri-colour LED 

A Red and a Green LED which 

produces Yellow when both are 

on 70p 

Red Flashing Led 3Hz at5V 45p 


INFRARED 
TIL32 PN Gallium Arsenide IR 
Emitting Diode Power Output 
Typ 1.2mW 54p 
TIL38 PN Gallium Arsenide IR 
Emitting Diode Power Output 
Typ 12mW 50p 
TIL78 NPW Silicon Phototransis- 
tor 55p 
TIL100 Large-Area Silicon PIN 
Photodiode 70p 


7 SEGMENT DISPLAYS 
TIL312 0.3'' Red Common Anode 


LIQUID CRYSTAL 
DISPLAY MODULES 


PCIM177 Frequency Counter 5 
Digits, 0.35'" FM, SW, MW, MHz, 
KHz Annunciators, Sample and 
Hold Capability, Reset Capability.» 
25 Selectable IF Offsets, 
Prescaler Available, 
Incandescent Backlighting, 
Option Supply Voltage 5v, 
Operating Current4mA = 1715p 
PCIM 176 Digital Voltmeter, 3 2 
digits, 0.5’, +, ~ and Decimal 
Point, 200mV Full Scale Input, 
True Differential Input, 
Guaranteed ‘O’ Reading, Single 
Qv Operation, Power 
Consumption 20mW, Accuracy 
0.15%, +/- 1 Count, 
Temperature drift 80ppm/C, Low 
Battery Indicator, Incandescent 
Backlighting 1950p 
Both Modules are supplied with 
a data sheet. 


105p 
TILS13_ 0.3" Red Common Ca- 
thode 105p 
HA1141R 14mm Common Anode 
2 140p 
HA1143R 14mm Red Common 
Cathode 140p 

25mm Height Common Anode 
250p 


INCANDESCENT BULBS 
Lilliput LES (T1 1/2) 6V or 12V16p 
Capless 6V 60mA 

14V 80MA 20p 


NEONS 
Panel Mounting Neon with Self 
Contained Resistor for 250V  48p 


LIGHT DEPENDENT RESISTORS 
ORP12 95p 


TEMPERATURE METER 


A fully self-contained digital tem- 

perature meter, battery operated 

with an LCD display 

4 Temperature range 0-99.9°C 

Accuracy 0-40°C +/ 0.2°C 

* 40-70°C 0.4°C 

70-99.9°C +/-1,0°C 

Battery 9v alkaline. Lifetime 

approx. 1 year 

External temperature probe 

16.95 


i 
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TRANSFORMERS 

PCB MOUNTING TYPE 
All types have dual primaries of 
0-120, 0-120 for inputs of 120V or 
240V Primary and Secondary 
wound on a Split Bobbin provid- 
ing superior Isolation 
3VA 2x 6Vat250mA 

2 x 12V at 125mA 


PRINCE MONITOR 
A 12''monochrome monitor 
24MHz video bandwidth ideal tor 
most personal computers, word 
processing, scientific work etc. 
INPUT VIDEO 
1 volt p-p composite video 
EXTERNAL CONTROLS 
Contrast, brightness, vertical 
hold, on/off 
INTERNAL CONTROLS 
Horizontal width, linearity, 
frequency, phase, focus, black 
level, vertical height and linearity 
TECHNICAL CHARACTERISTICS 
Scan 625 lines/50Hz, Deflection 
110°, Character display 80 bv 24 
lines, Video input PHONO, X-ray 
radiation to IEC spec no 65 
SCREEN PHOSPHORS 
Black/white, green, or orange 
Green of orange filters available 
to order 


£98 + VAT 


SECURICOR £6 


THE COMMODORE 64 
MEMORY SIZE 
System memory 20K ROM 3K RAM 
User area 38K RAM or 54K if 
BASIC Interpreter is not used 
SCREEN DISPLAY 
Full colour display 25 x 40 
255 combinations of screen and 
border colours 
16 Text/Character colours 
displaying alphanumerics or PET 

raphics 
‘onnection to a TV set ora 

colour or monochrome monitor 
UHF modulator internal to the 
computer 
GRAPHICS 
High resolution graphics 320 x 
200 pixels 
62 predefined graphic symbols 
available from the keyboard 
displayed in normal or reverse in 
all 16 colours 
SPRITE GRAPHICS 
High resolution moveable object 
blocks 24 pixels wide by 21 pixels 
deep 
Up to 8 Sprites which can be 
layered for 3D effects 
Sprites can be one of 8 colours or 
multicolour up to 4 different 
colours in one sprite 
Sprites can be moved 
independent of text, graphics or 
other Sprites 
SOUND 
Music Synthesis chip provides 3 
voices, 8 octaves 4 waveforms 
sawtooth, triangle, pulse or noise 
Programmable attack, decay, 
sustain and release 
Programmable filter — low pass, 
band pass, high pass or notch 
outputs 
Variable resonance and master 
volume control 
INPUT/OUTPUT 
User port with RS232C 
Cartridge port for games and 
ROM based software 
2 joystick/paddle/light pen ports 
LANGUAGE 
Built in BASIC interpreter 
future options are BASIC 
compiler, Pascal, COMAL, LOGO 
and FORTH 


£299 + VAT 
SECURICOR £6 
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Volume purchase from Acorn 
brings massive savings for you! 


Cash in onour misfortune! 
Over £50 off an Atom Microcomputer 


We recently made a bulk 

purchase of over 800 Acorn 

Atoms for sale overseas. 

The deal fell through! 

We are now offering 

those Atoms to you at 

the price we paid for them. 
The Atom normally retails at £174.50 inc. 


VAT we are offering it to you at a mail order price 
of only £115 inc. VAT - an incredible saving of 


Word Processing Real time applications 


It has all the normal functions you would 


£59.50 plus a free power supply and software expect plus many powerful extensions making it 
worth over £20. very easy for you to operate and write your own 
The Computer a 
The Atom is fully guaranteed. There are 80 
The Atom has 2K of RAM and 8K of ROM nationwide authorised service centres. Just clip the 
but of course this can be boosted enormously. ; coupon below or ring 01-930 1612 with your credit 
_ The computer has a full sized keyboard laid card number. Computer Marketplace Ltd, 
nk in a conventional way. To use it just connect 20 Orange Street, London WC2H 7ED 
t 7 7 2] 4 —) ee 
Bee ee and a cable into the aerial socket [To: Sorry Marketplace Ltd, 20 Orange Street, Te) 
As well as integral sound output and direct Pie ition WOON ED 
cassette and TV interface, a wide range of | Sa me___(qty) Acorn Atoms at £115 including p&p/ins. 
additional interface boards are available to fit inside | | ghcioss my cheque 
the casing. Extra 64K RAM, Colour, Printer, Please debit my Access/Barclaycard 


Laboratory, Cassette, 6522, 80x25 VDU, Analogue, L] 
Econet etc etc allowing the user to build a very (TT TTTTiit i” 


| 
| 
| 
| Block Letters Please | 
| 
| 
| 
| 


sophisticated application machine. Full details of SAME: 
all accessories, disc pack, software etc are supplied | ‘a 
with each machine. PepOkees: 
The language used by the ATOM is BASIC, | 
the language used by most personal computers. 
The Atom’s version is very fast, making it | 


ideal for real time applications. eee ee an 
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SPECIAL OFFER 


DIGITAL CAPACITANCE METER 


LCD DIGITAL MULTITESTER 


MINIATURE AUTORANGING D.M.M. 


py DIGITAL & : 
CAPACTTARCE METER 


DM 2350/C 


DM6013 DIGITAL CAPACITANCE METER 


High accuracy measurement of capacitance over a wide range of values. Fast sample time, easy to read LCD display. 
Rugged construction — easy operation. 


Display :- 3% digit LCD x 13 mm to 1999 Features:- Zero adjustment; overload protection, side 
Ranges:- 8 ranges, full scale values 200pF to 2000uF switches for single-handed operation 
Sample time:- 0.5 second Accessories :- Pair test leads with alligator clips, spare fuse 
Measurement Power:- 1 x PP3 battery (not supplied) 

capability:- 0O.1pF to 2000uF Calibration:- By internal adjustment 


Accuracy:- 0.5% full scale + 1 digit Dims:- 175 x 80 x35 mm 


KD615 LCD DIGITAL MULTITESTER £3999 


Multifunction 3’2-digit tester including transistor tester and 10A d.c. range. Over-range, low battery and polarity 
indication. Full fuse overload protection. Supplied complete with carrying case, test leads, battery and instruction 


d.c. Volts:- 0.2 — 2 — 20 — 200 — 1000V Resistance :- 200 ohms — 2k — 20k — 200k — 2M — 


+ 0.8% Impedance 10M 20M ohms + 1% 

d.c. Amps: - 0.2mMA — 2mA — 20mA — 200mA Transistor check:- h=E O — 1000 PNP or NPN; IBeE 10uA, 
+1.2%;10A + 2% VcE 2.8V. 

a.c. Volts:- 200 — 750V + 1.2% — Impedance 5M Dims:- 196 x 93 x 42mm 


DM2350/C MINIATURE AUTORANGING D.M.M. £52.00 


Super compact autoranging digital multmeter featuring continuity buzzer and large (10mm) clear 3%2-digit display. 
Full fuse overload protection. Carrying case, leads, battery, spare fuse and instruction manual supplied. 


d.c. Amps:- 0 — 200mA + 1.2%; 20A with a.c. Volts:- 2 — 20 — 200 — 600V + 1.0% 
<0°.6 shunt (included) Impedance 10M 
p> ow d.c. Volts:- 0.2 — 2 — 20 — 200 — 1000V Resistance :- 200 ohms — 2k — 20k — 200k + 0.8% 
a + 0.8%. Impedance 10M 2M ohms + 2% 
a.c. Amps:- 0 — 200mA + 1.4%. 20A with Dims:- 130 x 65 x 20mm 
shunt (included) (as 


B.K. ELECTRONICS on. ex | 


UNIT 5 .COMET WAY. SOUTHEND ESSEX .SS2 6TR. 


%& SAE for current lists. % Official orders welcome. % All prices include VAT. 
please phone 0702-527572. 6-71 
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REGULATORS 
78P05 5 V 10 A TO3 


LM 317 Metal 
7805/12/15/24 
7905/12/15/24 
EPROM 


POWER TRANSISTORS 
2N3055C 

2N3055 Tested/exeqpt..... 
MIE2955 equiv, 4on sang ae 
TIP 35C 

TIP 142/147 

TO3 socket 


DISPLAYS 
Futaba 4 digit clock fluorescent display 
FLT-02-81 £1.50 
Futaba 8 digit calculator fluorescent 
display 9-CT-01-3L 
LCD Clock display 0.7” digits . . 
Large LCD 4 digit display 1‘’ digits £ 3.00 
7 seg. 0.3" comm. cathode display 50p 
MISC. 
PL259 Chassis skt. Amphenol 3 for £1.00 
Tok Key Switch 2 pole 3 keys, 
ideal for alarms . . . . £3.00 100+/£2.00 
Heat Shrink pack £1.50 
PTFE Sleeving pack/asstd. colours £ 1.00 
Thermal cut-out 50°C or 85°C 50p 
Fan cooled Heat Sink for 10 TO3 
Transistors/ex eqpt. . . £ 12.00 (£ 1.50) 
Fig. 8 Mains Cassette Leads 3 for £1.00 
Stereo Cassette Deck 
top loading 
Stereo Cass. Head R/P 
Mono Head 
Erase Head 
10m7 Ceramic Filter 50p 100/£ 20.00 
Vero Pins fit 0.1” Vero .... 100/50p 
Double sided PCB Pins 100/50p 
Thermal Fuse 121°C 240 V 15A 
sim. RS 413-563 5 for 
TO 220 Bush + Washer. . . . 100/£ 2.00 
UHF Modulator Tuned CH36.. £2.00 
TRW RF Power Transistor 
‘Helicopter’ type 
Min. Toggle Sw. 1 pc/o 

2 pc/o 
Standard Toggle 2 poie 
Screw Terms. 6 A 250 V 
2 pole sub. min. connectors ideal r/con- 
trol RS466/472/488/343 5 pairs £ 2.00 
D.I.L. Switch 5 pole 
4 pole Earth Leakage Trip 
40 mA Trip 
12 V DC Brushless Fan 
2%" sq. x 2” deep, quiet tie 
IEC Moulded Mains Lead6 A. . 
Chassis Plug 
2 pole Relay Changeover .... 
3 pole Relay Changeover .... 
(Both 240 V AC Coils) 
Mercury Tilt Switch, small 5 
IDC Connector 2 x 20 way socket £ 2.20 
Ribbon Cable 10 way 7/.2mm_ = 50p/m 
Tokin Mains RF1 Filter 250V 15A £3.00 

(65p) 

KYNAR wire wrapping wire 2 oz. 


125 V 15A RFI Filter 
M3 Hex Spacers 32 mm long 100/£ 1.50 


DIODES 

1N4151 sim. 4148 100/£ 1.25 

1N4148 100/£ 1.50 
100/£ 2.00 
100/£ 3.00 


TRANSFORMERS 

60V5A .00 (£ 1.50) 
25-0-25 V 150 VA Toroid £ 5.50 (£ 1.00) 
11.5-0-11.5 V 200 VA 

Charger/50c/s Invertor 

Transformer 


4mm SOCKETS 

black, blue, yellow, white . . 100/£ 4.00 
Mixed Resistors + Zeners + 

Diodes 250 for £ 1.00 
Klippon Terminal Block 

EKS 12/4 12way 20amp .... 35p 


Potentiometers - short spindle 
2k5 10 k 2m5 LIN 5 for £ 1.00 
50 n Disc 10 V 100/£ 1.00 1000/£ 5.00 


MIN. ORDER £2.50 


~ CONNECTORS 


‘D' Connectors 9 way 
(Ex eqpt. 15 way 
Price per pair)25 way 


Amphenol 36 way plug+skt .. £2.00 
(Centronics) ex. eqpt. 

0.1" double sided 32 way, 

ideal ZX 81 

SCRs 

2N6399A 600 V 10 A 

BTX95 800 V 15A 

35 A 800 V Stud 

MCR 106 400 V 4 Aequiv. ... 


SCR 70 A 500 V 


TRIACS 
TO2204A400V .. 
T2800 8 A 400 V 

25 A 800 V ex eqpt. tested . . 


RECTIFIERS 

120 V 35 A Stud 
BY1271A1200V ... 
BY2543A 800V... 
BY 2553A1300V ... 
1 A 800 V Bridge 

2.5 A 100 V Bridge 

6 A 100 V Bridge 

10 A 100 V Bridge 

15 A 200 V Bridge 

25 A 200 V Bridge 

25 A 400 V Bridge 


NICADS 
AA90 j 10 for 


60p-100/£ 25.00 


10 for £ 1.00 
8 for £ 1.00 
6 for £ 1.00 


‘RR’ (Sub ‘C’) packof5 .... 
packof10.... 

All vented — suitable for fast charging 

Button Cell Block 

12 V 90 mA/H 

Can be cut down to make PP3 recharge- 

able 

POLYESTER-POLYCARB CAPS 

10n AX 2.50 

15n RAD 10mm 2.00 

22n RAD 10mm 2.50 

47n RAD 10mm 2.50 

1u5P/CARB 15mm RAD 100/£ 5,00 

2u2 400 V P/CARB AX .. 100/£ 15.00 

2u2 160 V RAD 23mm. . 100/£ 10.00 


BEAD THERMISTORS 

Glass Bead NTC Res. @ 20°C 60p 
250R 1k2, 4k5, 50 k, 220 k, 1m4 

OP. AMPS 

CA 741 TO5 Metal 

LM 318 30 V/uS 

PHOTO DEVICES 

2N5777 (Photo Darlington). . . 

TIL 81 (TO18 Photo Transistor) 

TIL 38 Infra Res LED 

OPI 2252 Opto Isolator 

Photo Diode 

MEL 12 (Photo Darlington base o/c) 50p 
RPY 58 LDR 

ORP 12 LDR 

LEDs red3 mm/5mm. . 
GN,YW3+5mm.... 
Flashing 5 mm red 
Bicolour red/gn 5mm 


MULTI-TURN PRESETS 

10R, 20R, 100R, 200R, 500R 

2k, 5k, 22k, 50k, 100k, 200k. . 40p 

0.3 2 25WH/Sink Resistor . . 35p 

TBA 331 Equiv. CA3046 .... 

SN 72558 Equiv. 1458- 

Dual 741 8 pin 

60-40 18 g Solder 250 g 

IC Skts 8 pin 
14+16pin.... 
18+ 20pin.... 
22+ 24 + 28 pin 
40 pin 

Trimmer Capacitors, small 

grey 1.56.4 pF 

green 3 28pF 

yellow2 > 16 pF 

Solid State Switch ex eqpt. 

10 A 250 V AC 

control 8 >28 V DC 

VARIACO>270V 12 Auncased £20 

BUCK TANTS 1WRS, 15k, 20k, 22k, 

47k. 


12 for £ 1.00 
10 for £ 1.00 


12 for £ 1.00 
10 for £ 1.00 
7 for £ 1.00 


OFFICIAL ORDERS WELCOME 


UNIVERSITIES - COLLEGES - SCHOOLS - GOVT. DEPARTMENTS 
P & P AS SHOWN IN BRACKETS (HEAVY ITEMS) 
50p OTHERWISE (LIGHT ITEMS) 


ADD 15% VAT TO TOTAL 


KEYTRONICS 


332 LEY STREET. ILFORD. ESSEX 
Shop open Mon. — Sat. 10am — 2pm 


TELEPHONE 553 1863 
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Many Elektor circuits are accompanied 
by printed circuit designs. Some of these 
designs, but not all, are also available 
as ready-etched and pre-drilled boards, 
which can be ordered from any of our 
offices. A complete list of the available 
boards is published under the heading 
‘EPS print service’ in every issue. Delivery 
time is approximately three weeks. 

It should be noted however that only 
boards which have at some time been 
published in the EPS list are available; the 
fact that a design for a board is published 
in a particular article does not necessarily 
imply that it can be supplied by Elektor. 


Please enclose a stamped, self-addressed 
envelope; readers outside UK _ please 
enclose an IRC instead of stamps. 

Letters should be addressed to the 
department concerned — TQE (Technical 
Queries). Although we feel that this is an 
essential service to readers, we regret that 
certain restrictions are necessary: 


1. Questions that are not related to 
articles published in Elektor cannot be 
answered. 


. Questions concerning the connec- 
tion of Elektor designs to other 
units (e.g. existing equipment) can- 
not normally be answered. An 
answer can only be based on a com- 
parison of our design specifications 
with those of the other equipment. 


. Questions about suppliers for com- 
ponents are usually answered on the 
basis of advertisements, and readers 
can usually check these themselves. 


. As far as possible, answers will be on 
standard reply forms. 


We trust that our readers will understand the reasons for 
these restrictions. On the one hand we feel that all technical 
queries should be answered as quickly and completely as 
possible; on the other hand this must not lead to overloading 
of our technical staff as this could lead to blown fuses and 
reduced quality in future issues. 
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SPECIALIST ELECTRONIC COMPONENT DISTRIBUTORS 


325 EDGWARE ROAD, LONDON W2 1BN Tel: 01 723 4242 TELEX 295441 
JOIN THE PROFESSIONALS 


Modules Price No 
CE 608 40W Mono 18.26 
CE1004 100W4 Mono 21.30 
CE1008 100W8 Mono 23.90 


Price 
2615 Complete Pre-Amp Kit CK1010 £80.00 

Neos eee 2616 Complete 40W Stereo Amp Kit CK1040 £105.00 

SUPPLIES TO DRIVE 2616a Complete 80W Stereo Amp Kit CK1080 £116.00 

CE1704 170W4 Mono 30.43 THESE MODULES 2617 Complete 100W Stereo Amp KitCK1100 £131.00 

CE1708 170W8 Mono 30.43 2618 Addon Moving Coil Kit MC12K £21.74 

CE3004 300W4 Mono 42.60 PS. THESE KITS AND 2619 Pre-Amp Power Supply Kit PSK £17.39 

MODULES ARE TS70 70° Thermal Switch 

FE 908 90WFET. Mono 25.65 EXCLUSIVE OF VAT HS50 50mm Heatsink 

FE1704 170W FET Mono 33.48 HS100 100mm Heatsink 

BD1 Bridge Unit for Modules 7.13 14.95 150mm Heatsink 

CPR 1X Pre-Amp Module 41.70 


PLEASE NOTE ALL CRIMSON MODULES ARE GUARANTEED FOR 2 YEARS. 


VE LLEMAN KITS Some are easy some are hard 


Description 


Mono UU using LEDS. No 
Stereo UU using LEDS WE SLOCAWIDE 


K2543 _ Transistor Ignition 
Running Light Kit RANGE OF BOXES K2555 __— Digital Freq Counter for Receivers 


Light Computer with EPROM eGR CCoM: K2566 3Channel Coloured Light ae 
j . *. a3 li n 
Three Tone Chime VERY SMALL TO K2572 Universal Stereo Pre-Amplifier 


Microprocessor Doorbell 25 tunes VERY LARGE K2574 — Universal 4 Digit U/D counter with memory 
Complex Sound Generator 19” MAXIMUM K2577 Electric Motor Speed Control 

Digital Panel Meter b K2579 —_ Universal Start/Stop Timer 

Digital Thermometer PS. ALL KITS K2583 Heating Controller , : 

50Hz Crystal Time Base INCLUDE VAT K1682 Microprocessor Universal Timer (no case) 
High Precision Stopwatch K2580 Electronic Power Switch Dimmer 
Description K2551 Central Alarm Unit 


TELETEXT KIT 


This unit will make your TV fully remote control (infra-red) and bring you closer to the amazing world of teletext. The kit can also be updated to incorporate full Prestel, and with a keyboard 
this can give you full message facilities for ordering foods or sending and receiving messages (E.G.) Booking your Holidays! 


With a microcomputer as an alternative keyboard the world is even greater adding bulk updating to viewdata computers an receiving telesoftware for implementation to any 
personal computer. 


Even without the Prestel option, Telesoftware from the Teletext pages free! 
The full features of Teletext, including subtitles are all included in the basic kit. 
An attractive stylish case is available to complement the finished kit. 


Basic Teletext Kit (no box) £130 + VAT P/P £2.50 
with box £144.95 + VAT P/P £3.00 
box by itself £14.95 + VAT P/P 75p 


Ze 
Ss O <e 


APrestel microcomputer adaptor to give full autodialing to yourmicrocomputer. Soldering Irons \so-tip Cordless Iron 31-90+ 
All the usual Prestel facilities are added via this unit, plus many more, and, can X25 25W  5.30+ Miniature low voltage 
operate to any viewdata computer. ; CX 17W 5.30+ soldering station 13.95+ 
You can shop from home, bank transmitt messages and receive software, C “iron” 15W 4.80+ Oryx50 SOW temp controlled 15.50 
which means that the uses your micro can be put to are limitless. CCN “ceramic” 15W  5.30+ Oryx super 30 Pee 
The unitis not restricted to just the UK, for at least 28 countries use the Prestel Wide range of bits and elements in All irons are 240V mains. Earth 
viewdata format, so you can also mail-order from anywhere. The Prestel unit is stock now. Leakage current is less than 3 ua. 
suitable for most micro computers even the ZX-81, soat the push of abutton, the Soldering iron stand 2.40 The temperature controlled iron can 
technology of tomorrow is in your home today. We stock multicore solder for normal be controlled within + 2% tempera- 
use or fine. ture range from 200°C to 400°C. 


COMPONENTS | |EDGE CONNECTORS § BOOKS 


Device Price ZX81 E.C. 2.98 

Z80A 3.20 Spectrum E.C. 3.78 *New Books 

Z80A PIO 3.20 VIC 20 EC. 3.78 Please Note. Books are VAT exempt but add £1.00 to cover P/P 
Z80A CTC 3.20 50 Way E.C. 3.30 

6800 6.50 18 Way EC. 2.80 

6810 3.00 64 Way E.C.Plug 2.50 The 9900 Family Data Book 10.00 
6821 4.25 64 Way E.C. Socket 4.80 The Opto-Electronics Data Book 4.00 
6502CPU 7.50 31 Way E.C. Plug 2.00 The Bipolar Microcomputer Databook 4.50 
2114(200ns) 1.80 31 Way E. C. Socket 2.10 The Interface Circuits Data Book 7.00 
2708 3.00 The TTL Data Book 8.50 
2716 3.20 We stock a very wide range of MDS Memory Data Book 3.95 
2732 7.50 opto-devices, from Infra-Red to The Linear Control Circuits Data Book 4.00 
2532 3.50 LED's to Opto-Couplers. The Voltage Regulator Data Book 4.50 
2764 (200ns) 11.00 Check us out for competitive The Power-semiconductor Data Book 9.00 


ADC0816 (8 bit) 14.90 prices and helpful service. eu eee BE sales y ae 


301 Circuits 5.00 
Towers Transistor Equivalent 9.50 
*Towers Digital Selector 9.95 
*Towers Linear 10 Selector 7,50 


We also stock 74 series 74LS, C mos, transistors, capacitors, resis- 
tors, LED's, zeners, diodes, jack plugs, mains plugs XLR plugs, can- 
non plugs, arrow switches BNC connectors, reducers, photolak, 
developer, PC board, sensitive & normal, boxes, wire cutters, strip- 
pers, Edge connectors, pots, batteries, digital pulsers, logic probes, 
proto-boards, vero board. Why not try our mail order service, it’s fast and efficient. We 
This is just asmall sample of what we stock, if you like tosee more take Barclay, Access, Am Exp, Diners or Cheque. 
send £1.00 to us for our NEW 1983 CATALOGUE. Cheques made payable to Bradley Marshall Ltd. 


PLEASE REMEMBER TO ADD VAT AT 15% + 7Op P&P 
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RES! & TRANSI BANISH 
THE MYSTERIES OF 
ELECTRONICS 


Excitement, entertainment, 
circuits. Complete with printed 
circuit board and Resimeter. 
Further adventures and cir- 
cuits coming soon — starring 
Resi & Transi, of course! 


TV:.GAMES COMPUTER 


This:book, provides a different 
—and, in many ways, easier — 
approach to microprocessors. 
The TV games computer is 
dedicated to one specific task, 
as the name suggests. This 


provides an almost unique 
opportunity to have fun while 
learning! 

Price — Stitt) 10575: 


DIGIBOOK 
Provides a simple  step-by- 
step introduction to the basic 
theory and application of 
digital electronics and gives 
clear explanations of the fun- 
damentals of digital circuitry, 
backed up by experiments de- 
signed to reinforce this newly 
acquired knowledge. Supplied 
with an experimenter’s PCB. 

Price—- ....... £6.00 


JUNIOR COMPUTER BOOK 1 


For anyone wishing to become familiar with (micro)computers, this 
book gives the opportunity to build and program a personal com- 


puter at a very reasonable cost. 
Pric@— nee £6.50 


JUNIOR COMPUTER BOOK 2 


Follows in a logical continuation of Book 1, and contains a detailed 
appraisal of the software. Three major programming tools, the 
monitor, an assembler and an editor, are discussed together with 
practical proposals for input and peripherals. 

Price — 


JUNIOR COMPUTER BOOK 3 

The next, transforming the basic, single-board Junior Computer into 
a complete personal computer system. 

Price — 


£6.50 


JUNIOR COMPUTER 
BOOK 4 


Book 4, the last in the series, 
describes all the software re- 
quired to operate the com- 
plete system. A number of 
peripheral devices, such as 
a printer and a video terminal, 
“1 may. be ‘hooked up’ to the 


P22 powers sysiom 


pea 


i Ihe prxical hroduction computer. During the final 
i rn aes stage in its ‘growth’, the 
y oN machine is able to extend its 

i z linguistic skills, for a special 


version of BASIC is now avail- 
able on cassette. As a result, 


fxs the Junior Computer is well 


and truly ‘launched’ as a 
fully fledged personal com- 
puter. 

Book 4 Beer PriC@le st vest en alt 3 3 £6.50 


SC/MPUTER (1) 


Describes how to build and 
Operate your own micropro- 
cessor system — the first book 
of aseries — further books will 
show how the system may be 
extended to meet various re- 
quirements. 
Price — 


SC/MPUTER (2) 


The second book in series. An 
updated version of the moni- 
tor program (Elbug II) is in- 
troduced together with a num- 
ber of expansion possibilities. 
By adding the Elekterminal to 
the system described in Book 
1 the microcomputer becomes 
even more versatile. 

Price — 


ektor 
book service 


FORMANT 


Complete constructional de- 
tails of the Elektor Formant 
Synthesiser —comes with a | 
FREE cassette of sounds that | 
the Formant is capable of 
producing together with ad- 
vice on how to achieve them. 

Price—......... £6.00 | 


BOOK 75 


A selection of some of the 
most interesting and popular 
construction projects that were 
Originally published in Elektor 
issue 1 to 8, 


300 CIRCUITS 
For the home constructor — | 
300 projects ranging from the 
basic to the very sophisticated. 


' When ordering piease use the 
 Elektor Reader's Order Card 
: in this issue 
ADD 50p P&P U.K. 
AND OVERSEAS 


advertisement 


RESISTOR BARGAINS” 
Pak Ao. 


Sx10 
Sx11 


SX12 
SX13 
SX14 
SX15 


Paks 


of assorted values from 22 ohms to 2 2 meg. Save 50 
pounds on these resistor paks and have a full range to 


cover 


*Qua 


SX5. 


, 100 


Send your orders to Dept E6, 


BI-PAK 


SHOP AT 3 BALDOCK ST, 


“IRRESIS TABLE ‘CAPABLE 


CAPACITOR PAKS’’ 
Qty’ Description 
250 Capacitors Mixed Types 
Ceramic Capacitors Miniature 
Mixed 
Mixed Ceramics | pf- 56pf 
Mixed Ceramics 68pf- 0.5mi 
Assorted Polyester / Polystyrene 
Capacitors 
Mixed C280 type capacitors 
metal foil 
Electrolytics, all sorts 
Quality Electrolytics 
50-1000mt 
your projects. 20 Tantalum Beads, mixed 
tities approximate, count by weight * Quantities approximate, count by weight 


Description Price 
Mixed “All Type” Resistors £1 
Pre-formed -' watt Carbon 
Resistors £1 
‘4 watt Carbon Resistors £1 
\ watt Carbon Resistors £1 
' watt Resistors 22 ohm: 

2m2 Mixed £1 
1 and 2 watt Resistors 22 
ohm-2m2 Mixed £1 
$X12-15 contain a range of Carbon Film Resistors 


Qty’ 
400 


100 


Sx52 
6 Black Heatsink will fit T0-3 and 
10-220 Ready drilled Half price 
value £1 
3.1 Power finned Heatsink This heatsink 
gives the greatest pyssible heati dissipation 
in the smallest space owing to its unique 
staggered fin design. pre drilled 
10-3 Size 45mm squarex 20mm high 40p 
10-66 size 35mmx30mmxl2mm —-35p 
] Heat Efficiency | -wer Finned Heatsink 
90mm x 80mm x camm High Drilled to 
take up to4 x 
10-3 devices 
£1.50 each 


BARGAINS 


20 small 125 Red LED's £1 
10 Rectangular Green LED's 2 £1 
30 Assorted Zener Diodes 

250mw-2 watt mixed voltages. 

all coded New £1 
4 Black Instrument 
Knobs—winged with pointer '4” 
Standard screw Fit size 29x 
20mm 

20 Assorted Slider Knobs 
Black/Chrome. etc £1 
12 Neons and Filament Lamps. Low 
voltage and mains — various tyoes 

and colours — some panel mounting £1 


50p 


SEMICONDUCTORS FROM 
AROUND THE WORLD 


A Collection of Transistors. Diodes. Rectifiers. Bridges. SCR’s 
Triacs. IC’s both Logic and Linear plus Opto’s all of 
which are current everyday usable devices 


Guaranteed Value over £10 at Normal Retail Price 


: £4200 
aes . : 


Data etc in 
every pak 
Order No. SX56 


Valued at over £10—Normal Retail—we offer you a pack of 25 Opto 
devices to include LED's Large and Small in Red. Green. Yellow and 
Clear 7 Segment Displays both Common Cathode and Common Anode 
PLUS bubble type displays—like DL-33 Photo Transistors—similar to 
OCP71 Photo Detectors—like MEL11-12 This whole pack of 25 


25 £4 700 (2 


AND we guarantee your money back if you are not 
completely satisfied FULL data etc included 


Order No. 8X57. 


Lo 
Fo 


TECASBOTY 


The Electronic Components and Semiconductor Bargain of the Year A host of Electronic 
components including potentiometers — rotary and slider. presets — horizontal and vertical 
Resistors of mixed values 22ohms to 2M2 — 1 8to 2 Watt A comprehensive range of 
Capacitors including electrolytic and polyester types plus disc ceramics etcetera 

Audio plugs and sockets of various types plus switches. fuses, heatsinks, wire, nuts bolts 
gromets, cable clips and tyes. knobs and PC Board Then add to that 100 Semiconductors 
to include transistors. diodes. SCR’s opto’s. all of which are current everyday usable devices 
In all a Fantastic Parcel No rubbish all identifiable and valued in current catalogues at ve 

over £25 00 Our Fight Against Inflation Price — 


— Beat the Budget JUST £6.50. 


_ — Down with Depression 
gi99 sae Olno SX85 
Bs 


PO BOX 6, WARE, HERTS NO get your order even faster. Goods normally sent 2nd 
Uy) Class Mail 
ta Remember you must add VAT at 15°o to your order 
Total: Postage add.75p per Total order 


WARE HERTS. 


100 Wy 


Use your credit card. Ring us on Ware 3182 NOW and 


elektor june 1983 


CATALOGUE 


BI-PAKS NEW 1983 CATALOGUE IS OUT! 


Presented with a Professional Approach and Appeal to 
ALL who require Quality Electronic Components, 
Semiconductors and other Accessories ALL at realistic 


prices. 


There are no wasted pages of useless information so 


often i 


ncluded in Catalogues’ published nowadays. 


Just solid facts i.e. price, description and individual 
features of what we have available. But remember, 


BI-PAK’ 


s policy has always been to sell quality 


components at competitive prices and THAT WE 
STILL DO. 


Py Catalogues) PO Box 6 
WARE, Herts. SG12 9AD 


WITH 


We hold vast Stocks “‘in 
stock” for fast immediate 
delivery, all items in our 
Catalogue are available ex 
stock. 


The Catalogue is designed for 
use with our 24 hours ‘‘ansa- 
phone” service and the Visa/ 
Access credit cards, which we 
accept over the telephone. 


To receive your NEW 1983 
BI-PAK Catalogue, send 75p 
PLUS 25p p&p to:- 


PN 


a 


Access & VISA accepted 
Ring 09203182 for 
immediate pespoten 


YOUR ZX 81, 


TIMEX Sinclair 1000 
or SPECTRUM 


THE ZON X81 


we 


£25.95 


incl p&p & VAT 


The ZON SOUND UNIT is completely self-contained and especially 
designed for use with the ZX 81, TIMEX Sinclair 1000 and Spectrum 
Computers. It just plugs in — no dismantling or soldering. 


No power pack, batteries, leads or other extras.* 


Manual Volume Control on panel — ample volume from built-in 
loud-speaker. 


Standard Sinclair - 16K Rampack or printer can be plugged into 
ZON X Sound Unit without affecting normal computer operation. 


Huge range of possible sounds for Games, Music, Helicopters, Sci- 
Fi, Space Invaders, Explosions, Gun-shots, Drums, Planes, Lasers, 
Organs, Bells, Tunes, Chords, etc., or whatever you devise! 


@ 8 full octaves. Uses 3-Channel sound chip giving programme 
control of pitch, volume of tones and noise all with envelope 
control. 


@ Easily added to existing games or programmes using a few simple 
“BASIC” lines or machine code. 


@ No memory addresses used — 10 mapped. 


FULL instructions with many examples of how to obtain effects and 
the programmes, supplied. Fully guaranteed. British Made. 


"Except with Spectrum, you need the Spectrum Extension Board 
Order No. SE1 — PRICE £6.80 inc. VAT. 


Payment may be made by Cheque, P.O. 
Giro No. 388 7006. Postal Order or 
Credit Card. 


Export orders:- 
national Money Order, 
Sterling. 


Bank Cheque, Inter- 
US. * or £ 


Access & VISA accepted 
Ring 0920 3182 for 
Immediate despatch 


Dept. E6, PO Box 6, 
63A, High Street, 
Ware, Herts. 
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AMBIT international 


200 North Service Road, Brentwood, Essex 


TELEPHONE (STD 0277) 230909 TELEX 995194 AMBITG POSTCODE CMM14 4SG 


ANNLEY ELECTRO 


190 Bedminster Down Road 
Bedminster Down, Bristol BS13 7AF 
Tel: 0272 632622 


Open: Mon-Sat 9 am-6.30 pm 


Lightning Electronic Components 


A 
18 Victoria Road, Tamworth, Staffs. B79 7HR Tel. 082765767 


A huge selection of electronic 
components available to callers at our 
showroom or through our express 
postal service. 

Retail and trade supplied. 


SPECIALIST. ELECTRONIC COMPONENT: DISTRIBUTORS 
325 Edgware Road, London W2 1BN. 
Tel. 01 723.4242 
Telex 295441 
Stockists of Texas, National, Thomson (CSF), 
Siemens, Crimson Elektrik, Thandar, RCA, 
Bahco Tools Ltd., and many more. 


Please mention 


elekitor 


when ordering goods or requesting 
information from advertisers. 


DOUGLAS ELECTRONIC COMPONENTS 
90 Wellington Street, Stockport, Cheshire. SK] 3AQ 


es 


na 


ELECTRO SUPPLIES 


WHOLESALE & TRADE COUNTER RETAIL SHOP 
BOWNESS MILL - SHAWCLOUGH RD. 6A, TODD STREET 
WATERFOOT - ROSSENDALE MANCHESTER 

LANCS (Next to Victoria Station) 
TEL: ROSSENDALE 215556 TEL: 061-834 1185 


ELECTROVA 


Head Office, Mail Order Dept and Shop 
28 K St. Judes Road, Englefield Green, Egham, Surrey TW20 OHB Telephone Egham 
(STD 0784: London 87) 33603; Telex 264475 
Also in Manchester for personal shoppers at: — 
680 Burnage Lane, Burnage, Manchester M19 INA 
- Telephone 061-432 4945 
Computing Shop North: — 


700 Rurnage Lane, Manchester Telephone 061-431 4866 


BOOKS - CROSSOVERS - CABLE - COMPONENTS - 
CONNECTORS - DECKS FUSES - HEADPHONES - 
LEADS MICROPHONES - MULTIMETERS - PROJECT 
BOXES - SOLDERING IRONS SPEAKERS - STYLI & REPAIR 
CARTRIDGES TOOLS - VEROBOARD ETC. SERV! 


Tel:061-4808971__! 


CARDIGAN ELECTRONICS 
Chancery Lane, Cardigan, 
Tel: Cardigan (0239) 614483 


Open: Mon-Sat 10am-5pm. Closed Wed. 
Electronic components & 
BBC computer stockist. 


[ees Sea He SISO 
WHOLESALE ELECTRICAL SUPPLIES 
INDUSTRIAL AND DOMESTIC 


Palladium House Boundary Road StHelens Merseyside WA10 2LL 
Telephone 0744 27873 or 20030 


CRICKLEWOOD ELECTRONICS LTD. 


STOCKING PARTS OTHER STORES CANNOT REACH! 
40 CRICKLEWOOD BROADWAY, LONDON NW2 3ET. 
TEL: 01-4520161 Telex: 914977 


ELECTRONIC COMPONENTS 

& SEMICONDUCTOR SPECIALISTS 
TRADING IN SUCCESSION TO 

A. MARSHALL (LONDON) LTD. 


CRYSTAL 
ELECTRONICS 


209 Union Street, Torquay, Devon. 
Tel. Torquay 22699 


EMOS 


High March, Daventry, /Northants NN114HQ. 
Tel: 03272 5523 Telex: 311245 GRENEL G. 


eae BROS. LTD 


Electronic Components Specialists 


Chesham House, Deptford Broadway, London, 
SE8 40N 


Telephone: 


L.F. HANNEY 


01-692 4412 


77 Lower Bristol Road, Bath, Avon. 
Tel. 0225-24811 
Your electronic component specialist for Avon, 
Wilts. & Somerset. 
Closed Thursdays 


404 Edgware Road, 
London W2 1ED. 


Tel. 01 723 1008 - 
Telex 262284 - 


Monoref 1400 


TEST EQUIPMENT & COMPONENTS 

Transistors, |Cs, Capacitors, Semi-conductor, Resistors, 
Relays, Potentiometers, Presets, Trimmers, Rectifiers, Zeners, 
SCR, Triacs, etc. 
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TRY US FIRST 
for all 
ELECTRONIC COMPONENTS AND GENERAL 
ELECTRICAL SUNDRIES 


j.T.FILMER 


82 DARTFORD ROAD DARTFORD 
Telephone: 24057 


Trecunomatric Lip 


MAIL ORDERS TO: 17 BURNLEY ROAD, LONDON NW10 1ED 
SHOPS AT: 17 BURNLEY ROAD, LONDON NW10 
(Tel: 01-452 1500, 01-450 6597. Telex: 922800) 
305 EDGWARE ROAD, LONDON W2 


id Detailed Price List on request. 
Stock items are normally by return of post. 


PROGRESSIVE RADIO 


‘THE ELECTRONICS SPECIALISTS’ 
Aerials/Components/Ham & CB Radio — a fully comprehen- 
sive range. 

93 Dale Street, Liverpool L2 2JD. 

Tel. 051 236 0982 

Also at 47 Whitechapel, Liverpool. 

Tel. 051 236 5489 


156 Merton Road, 
South Wimbledon, 
London SW19 1EG. 
Tel. 01 542 6525 


SERVIO 


EXTENSIVE RANGE 
OF COMPONENTS 


established 
1947 


16 Brand Street, 
Hitchin, Herts. 
SG5 1JE. 

Tel. 0462 33031 


ELECTRONICS 


Electronic Components & Microcomputers 


Shop opening hours: 
Mon to Fri 

9am to 5.30pm 

Sat 9am to 5pm 
Wed closed 


C™ 5j Electronic Component Distributors 
ors Cd S 85 WEST REGENT STREET 
GLASGOW G2 20D 
TELEPHONE: 041 332 4133-4-5 
Judge us by the company we keep — 
Siemens, Texas, National, Mullard, Leader, ITT, 


Global Specialities, Piher, Sinclair/Thandar, Greenwood, 
Arrow, Antex, Sifam, Vero, Motorola 


SHUDEAILL aay us. 


53 Shudehill, Manchester M4 4AW. 


We stock a wide range of components 
Mail Order enquiries welcomed. 


Tel. 061 834 1449 


‘ELECTRONIC 

COMPONENTS, 

TEST IEQUIPMENT, ELEKTOR 

PCBS AND BOOKS TECHNICAL BOOKS. 


7 OLDFIELD RDSALFORD TEL: 061 834 4583 


MAPLIN 


ELECTRONIC UPPLIES LTD 


P.O. Box 3, Rayleigh, Essex SS6 8LR. Telephone: Southend (0702) 552911/554155 


Shops at: 159-161 King Street, Hammersmith, London W6 Tel: (01) 7480926 
Lynthon Square, Perry Barr, Birmingham. Telephone: (021) 356 7292 
284 London Road, Westcliff-on-Sea, Essex. Tel: (0702) 554000 


All shops closed Mondays 
BIRMINGHAM B8 3DR 


P.A T. H _ TEL: 021-327-2339 
Electronic Services 


A vast choice of components for the electronics 
hobbyist and the professional. 
Callers most welcome. 


peas 


a Dublin, 
the world of electronics Republic of Ireland 
Tel. 749973/4 


FOR COMPUTERS, ELECTRONIC 
AND VIDEO GAMES, COMPONENTS. 
(ATARI SPECIALISTS) 


T. POWELL 


311 EDGWARE ROAD, LONDON W2. TELEPHONE 01 723 9246 
Shop hours: Mon. to Sat. 9a.m. — 6p.m. 


369, ALUM ROCK ROAD 


DIRECT ELECTRONICS 


627 Romford Road 
Manor Park 
London E12 5AD 
Tel. 01553 1174 
ELECTRONIC COMPONENT SPECIALISTS 


LB. ELECTRONICS 


11, Hercies Road, Hillingdon, Middlesex UB10 9LS 
telephone 0895 55399 


COMPUTER EQUIPMENT, RAMs, EPROMs, TTL, LS, SURPLUS, ETC. 
Mail order, callers welcome (ggayrae mum | AMERICAN 
Hours 9.30-6.00 | aa VISA EXPRESS 
Closed Wednesdays | DIB 


STEVE’S ELECTRONICS 
SUPPLY COMPANY 


45 Castle Arcade, Cardiff CF1 2BU, Wales. 
Tel. 0222 41905 


11 Boston Road, London W7 3SJ 


ELECTRONICS& | 


Just phone 01 5-6-7 8-9-10 
24 hour answering service 


KITS, RESISTORS, SEMI-CONDUCTORS, CAPACITORS, 
LINEAR & DIGITAL ICs, HARDWARE, TOOLS, BOOKS. 
ACCESS and BARCLAYCARD welcome 
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elelator BUYE 
WAVEBINIDS 


103 Coventry St. Kidderminster (0562) 2179 
For all your components requirements 

Same day despatch of all orders available from stock 

Catalogue now available for only £0.50p 


Please mention 


AUSTRALIA 


FRANK MATHIAS 

715 George Street 

(opp. Rawson Place) 

Sydney 2000 

Australia 

Tel. 211 - 5003 

(Elektor magazine, back issues and books 
only are available) 


BELGIUM 


VADELEC ELECTRONICS 
24-26 Avenue de |’Heleport 
1000 Bruxelles 

Tel. 02 2182640 

Telex 26061 


DENMARK 


BN ELEKTRONIK 
Haraldsgade 69 

DK 2100 K@gbenhavn 
Tel. 01 18 20 02 
Telex 27255 bnelco dk 


BN ELEKTRONIK 
Lyngby Hovedgade 9a 
DK 2800 Lyngby 

Tel. 02 88 1900 


DANSK MINI RADIO 
Nr. Farimagsgade 
5759 

1364 Copenhagen K 


FREDERIKSHAVE HOBBY 
ELEKTRONIK 

9 Havnegade 

900 Frederikshavn 


HELMHOLT ELEKTRONIK 
Farvervej 2 

DK-7600 Struer 

Tel. 07-85 26 11 


HOBBY ELECTRONICS 
37 Nedergade 
5000 Odense 


HOLTE ELEKTRONIK 
Holte Midpunkt 
2840 Holte 


‘LILLIE ELEKTRONIK 


189 Sondergade 
6500 Vojens 
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when ordering goods or 
requesting information 
from advertisers. 


AAGE NIELSENS EFTF APS 
1 Sortedam Dosseringen 

2200 Copenhagen 

Tel. 01393010 

Telex 27590 AANIL 


ROTEC 
16 Jernbanegade 
4800 Nykobing Falster 


WK ELECTRONIC 
6 Skoletorvet 
8600 Silkeborg 


FINLAND 


AMERTRONICS OY 
Isenaisyydenkatu 11 
SF 33100 Tampere 10 


AMERTRONICS OY 
Vesijarvenkatu 33 
SF15140 Lahti 14 


AMERTRONICS OY 
Valikatu 4 
SF 40700 Jyvaskyla 


BEBEK ELECTRONIC KY 
Rautatienkatu 16 

SF - 15110 Lahti 11 

Tel. 918 - 40666 


BEBEK ELECTRONIC 
Pui Jonkatu 26 - 28 
SF - 70100 Kuopio 10 
Tel. 971 - 117667 


ICELAND 


SAMEIND HF 
PO Box 7150 
Grettisgata 46 
127 Reykjavik 
Iceland 

Tel. 91 - 21366 


INDIA 


PRECIOUS ELECTRONICS 
CORPORATION 

3 Chunam Lane 

Dadasaheb Bhadkamker Marg 
Bombay 400 007 

Tel. 367459/369478 

also at 

9 Athipattan Street 

Mount Road 

Madras 600 002 

Tel. 842718 


INDONESIA 


INEL CO. 

Jin. Aceh No. 61 
Bandung 

Indonesia 

P.O. Box 398 

Tel. Bandung 59544 


ISRAEL 


ZUR ELECTRONIC 
CENTER LTD. 

1 Hagidem Streer 
Menora Square 
Jerusalem 


DIFFUSION DU LIVRE 
FRANCAIS LTD. 

Boite Postale 3172 

35 Rue Rashi 

Tel. Aviv 

Tel. 289075 


“YAIR” 

1, Hahashmal St. 
P.O. Box 1941 

Tel Aviv 61019 

Tel. 624057/624398 


NEW ZEALAND 


WAIKATO V.H.F. GROUP INC. 
P.O. Box 606 
Hamilton 


NORWAY 


BLEKEN ELEKTRONIKK A/S 
Raadyrveien 32B 

N-3160 Stokke 

Tel. 033-36162 


OSLO HOBBYSENTER A/S 
Herslebsgt. 14-15 

Oslo 5 

Tel. 02 679050 


SCANELCO A/S 
P.O. Box 53 
N-5047 Stend 
Tel. 05 276885 


PORTUGAL 


TABACARIA BRITANICA 
Praca do Duque da 
Terceira, 19 

1107 Lisboa Codex 

Tel. 324752 


RS GUIDE 


ENFIELD ELECTRONICS 


208 Baker Street 
Enfield, Middlesex. EN1 3JY. 
Tel: 01-366 1873 


D.R. & J.G. 


TAYLOR 


24 Beckenshaw Gardens, Woodmansterne, 
Banstead, Surrey SM7 3NB, Tel. 073 73 54474 


advertisement 


SINGAPORE 


DEVICE ELECTRONICS 
(PTE) LTD. 

104 - 1st Floor 

Singapore Electrical and 
Electronics Hardware Centre 
Maude Rd./Kitchener Rd. 
Singapore 0820 

Tel. 2986455 

Telex. No, 33250 


SWEDEN 


COILTRONIC 

Box 38 

183 21 Taby 

Tel. 08 768 32 61 
Telex 15326 Elektet 


DATA SELECT 
ELECTRONICS 


Box 146 
S- 183 22 Taby 
Tel. 46 762 514 16 


ELINGE Komponent Service 
Box 5095 

S-900 05 Umea 5 

Tel. 090/11 7362 


INKO’X AB 
Box 1057 
721 27 Vasteras 


JOSTY KIT, AB 
Box 3134 
200 22 Malm6 3 


KITEL DISTRIBUTION 
Box 6047 
S-162 06 Vallingby 


MICRO KIT 

Box 8060 

S-720 08 Veasteraas 
Tel. 021 117079 


SINUS ELECTRONIC 
Box 48065 

S-400 77 Goteborg 

Tel. 031-134121/542348 


TURKEY 


ELEKTOR Yayincilik 
ve Ticaret A.S. 

Haracci Ali Sok no. 24 
Karakoy 

Istanbul 

Tel. 498517 

Telex 22093 irka t 
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elektor BUYERS GUIDE. 
ETESON ELECTRONICS J Pp AA K 


WE STOCK. — A WIDE RANGE OF COMPONENTS 
P.O. BOX 6, WARE, HERTS. 


CASES & MULTIMETERS 
VERO PRODUCTS 
@ © BABANI BOOKS 
SHOP AT 3 BALDOCK STREET, WARE, HERTS. 
TEL. (0920) 3182. 


SOLDERING IRONS, TOOLS, 
ACCESS & BARCLAYCARD ACCEPTED. 


& MUCH MUCH MORE. 
15B Lower Green Poulton-le-Fylde BLACKPOOL Tel- 885107 
Electronic Component Specialists 
UM DEITY | ELECTRONIC WORLD 
Se ee EUMERICK 

Tel. Watford (0923) 40588. Telex: 8956095 Parnell Street Limerick 


ELEKTOR PROJECTS — we stock most of the parts. Republic of Ireland 
— Tel. 061-4 1233 


FRANK MOZER LTD. 


Specialists in all Electronic, Television 
and Radio Component Parts 


ACE MAILTRONIX LTD., 
3A, COMMERCIAL STREET, 
BATLEY, WEST YORKS, WF17 5HJ 
PHONE 0924-441129 


TELEX. 51458 COMHUD G for CHABLE 5 Angel Corner Parade ae eaee 
Suppliers of a wide range of electronic components, to Grofessionel and amateur users. sian 2784 
de/Retail 9-5.30 kd d to | tur ‘ 
eae week, Retail 30p. industrial Bee, a emer Edmonton, N.18 


please mention Elektor when ordering goods or requesting information 
for your cojoies of Elektor 


THEELEKTOR 
CASSETTE BINDER 


This cassette style binder will help to keep 
your copies of Elektor clean and in 
order, even though you refer to them 
time and time again. The cham- 
fered corner of the cassette allows 
instant recognition of each 
month’s issue without the need 
to thumb through pages of pre- 
vious months’ issues. Because 
no wires or fastenings are used 
copies can be easily removed and 
replaced and each cassette will hold 
one year’s volume of Elektor. Their smart 
appearance will look good on any laboratory 
shelf. 


PRICE £2.90 
inc. postage & packing 


available from — 
Elektor Publishers Limited, 
10 Longport, 

Canterbury, 

Kent CT1 1PE. 

please use the order card in this issue. 
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Many Elektor circuits are accompanied by designs for E77: SEPTEMBER 1981 house telephone system: 


printed circuits. For those who do not feel inclined to — disco light controller 81155 4.— 8.— main board 82147-1 3.75 7.50 
etch their own printed circuit board, for their own DFM+DVM 81156 5.35 10.75 power supply 82147-2 1.85 3.75 
use only, a number of these designs are available as revolution counter 81171 6.10 12.25 three phase tester 82577 3.35 6.75 
ready etched and pre-drilled boards. Delivery time is Games: 
i i i ‘rapid loader’ 82558-1 4.30 8.50 
epbrox imately three weeks 2 ic. alarall: E79: NOVEMBER 1981 EPROM plug-in-board 82558-2245 5.— 
teletext 
Example: decoder board 820012 6.70 13.50 
a _keyboard section 82001-3 3.90 7.75 £90: OCTOBER 1982 
digisplay (E13) 9376 3.25. 7.25 sine-wave oscillator 82006 2.60 5.25 darkroom computer part II 
1 2 3 4 5 Power supply 9968-5A 1.75 3.50 light meter 82142-1 2.20 4.50 
mini organ 82020 4.40 8.75 temperature meter 82142-2 2.— 4.— 
1. Circuit title metal detector 82021 7.05 14.— Process timer 821423 2.50 5.— 
2. reference to associated article(s) LCD frequency counter 82026 2.50 5.— active antenna: ? 
3. board number high boost 82029 2.35 4.75 R.F. board 82144-1' 2.— 4.— 
U.K: i : f power supply 82144-2 1.95 4.— 
4. price (in £) inclusive of 15% VAT digital thermometer 82156 2.70 5.50 
U.S.A. and Canada: : : E80: DECEMBER 1981 wave shifter for SSB: 
5. price in $, not including tax (if any) 70 cmtransverter (Oct.) 80133 15,65 31,25 low frequency converter 82161-1 2.55 5.— 
VHF/UHF converter high frequency converter 82161-2 2.85 5.75 
board 9864 2,20 4,50 
£ $ IPROM 82019 205 4.— 
AVATAR RERT flashing light 82038 2. 4. E91: NOVEMBER ania 
simple function generator 9453 4.05 8.— model pean lighting 82157 5.10 10.25 
E81: JANUARY 1982 floppy disk controller 82159 5.85 11.75 
Iking dice 82160 3.80 7.50 
EPROM programmer 82010 585 11.75 ‘a 
£42: OCTOBER 1978 guitar tuner 82167 2.75 5.50 
VHF/UHF modulator 9967 195 4.— SERRE Sea: a Ses 
E82: FEBRUARY 1982 
i synthesiser LFO 82033 4,90 9,75 
Aen ae jez 9965 9.65 19.25 teletext power supply 82065 1,95 4,— E92: DECEMBER 1982 
darkroom thermostat 82069 2.50 5.— in-car toniser 
universal NiCad charger 82070 2.60 5.25 power supply 82162 1.90 3.75 
E44: DECEMBER 1978 main board 9823 5.20 10.50 
elekterminal 9966 9.40 18.75 Precision Bower SUPE! VamasO2 17 Seg DOD LO. aes 
triopodus electrus diclopus 82179 3.65 7.25 
£83: MARCH ee : crescendo 82180 5.75 11.50 
2 automatic squelc 2077 2.35 4.75 
a ee atari 7g synthesiser COM 9729-1 5.05 10.— 
filtencenion 4 9897-1 2.05 Ao synthesiser power supply 82078 4.60 9.25 
i leer aoa Since bus board 82079 420 8.50 §&93: JANUARY 1983 
Soe on orate : wi “— DNR noise reduction 82080 3.60 7.25 3Acomputer 
lead acid charger 82081 245 5.— Powersupply 83002 2.30 4.50 
milliiohmmeter 83006 2.40 4.75 
E56: DECEMBER 1979 crescendo 
steam train 80019 2.35 4.75 E84: APRIL 1982 d.c. protection and 
dynamic RAM card B2017—- 46x1B\- 12.95. “countdown BOE a SOL oe 
E58: FEBRUARY 1980 PALS eda 
aerial amplifier 80022 2130: 4i5o ~100:Wiamplifier 82089-1 3.25 6.50 
elektor vocoder, 100 W power supply 82089-2 3.— 6.— 
bus board 1 80068-1 640 12.75 2114 RAM tester 82090 2.40 4.75 E94: FEBRUARY 1983 
bus board 2 800682 6.— 12.— mini EPROM card 82093 2.05 4. audio/video modulator 82190 4.05 8.— 
filter board 800683 4.30 850 V sound interface 82094 2.35 4.75 fuse protector 83010 2.— Ce 
input/output board 800684 4.— 8.— universal modem 83011 7.50 15.— 
supply board 80068-5 3.60 7.25 Prelude 
E85: MAY 1982 headphone amplifier 83022-7 5.10 10.25 
6502 housekeeper power supply 83022-8 4.65 9.25 
E61: MAY 1980 main board 81170-1 5.10 10.25 connection board 83022-9 7.45 15.— 
Junior Computer: display board 81170-2 3.80 7.50 main beam dimmer 83028 1.85 3.75 
main board 80089-1 15.75 31.50 elektor artist 82014 12.55 25.— 
display board 80089-2 1.65 3.25 Z80-A CPU card 82105 8.80 17.50 
supply board 80089-3 3.80 7.50 polyformant: 
ad debounce unit 82106 3.05 6— E95: MARCH 1983 
input unit 82107 5.85 11.75 64K memory card 83014 7.45 15.— 
E63/64: SUMMER CIRCUITS 1980 tune shift 82108 3.45 7.— Prelude 
STAMP amplifier 80543 1.70 3.50 prop-tachometer 82116 2.65 5.25 bus board 83022-1 14.45 29.— 
PROM programmer 80556 4.80 9.50 line amplifier 830226 6.— 12.— 
audio trafic lights Seat ie} 223 eae 
digital luxmeter 83037 . — 
E65: SEPTEMBER 1980 E86: JUNE 1982 9 
8K RAM+EPROM card 80120 16.45 33.— __ the Poly bus 82110 4.15 8.25 
compact shortwave 
SSB receiver 82122 6.25 12.50 E96: APRIL 1983 
- fluorescent tube dimmer 82128 2.— 4.— programmable darkroom 
ele Winans: solid state relay 82131 1.95 4,— timer i 82048 5.20 10.50 
detector board 81027:1° 4:25 _giso,._Clectronic fluorescent pape Tipe asa a 
switch board 81027-2 5.05 10.— light starter 82138 1.70 3.50 aaa 8217 95 K 
MC prepreamplifier 83022-2 5.05 10,— 
CTO WAPRI Ge! MM preamplifier 83022-3 6.20 12.50 
: : 1982 Interlude remote 
universal power supply = 81128 3.05 6.— Bs ine aha elReoie control preamp 83022-4 4.65 9.25 
output unit 82111 5.90 11.75 tone control 83022-5 4.80 9.50 
D/A converter 82112 2.40 4.75 7-day timer/controller 83041 5.40 10.75 
E74: JUNE 1981 light-sensitive switch 82528 ae 4.— 
Junior Computer tape playback preamp 82539 2 4.— 
interface board 81033-1 23.80 47.50 soundeffects generator 82543 3 6.— £97: MAY 1983 
—12 V supply 81033-2 1.80 3.50 slave flash 82549 1.85 3.75 Maestro 83051-1 2.55 5a 
adaptor board 81033-3 1.60 3.25. 5 V power supply 82570 2.75 5.50 Watt meter 83052 3.55 1 
morse converter 84054 3.15 6,25 
ASCII keyboard 83058 20.50 41,— 
E75/76: SUMMER CIRCUITS 1981 E89: SEPTEMBER 1982 
loudspeaker peak darkroom computer part | 
indicator 81515 1.90 3.75 keyboard 82141-1 4.65 9.25 
random number generator 81523 3— 6. keyboard interface 82141-2 2.50 5.— 
input buffers for the display 82141-3. 2.80 5.50 
logic analyser 81577 2.50 5.— gas detector 82146 2— 4.— 


ORDERING INFORMATION Payment must be in advance. 


1. For UK and all countries except the USA: payment, incl. £ 0.50 postage and packing direct to Elektor Publishers Ltd., or via bank 
transfer to The Midland Bank Ltd., Canterbury, A/C no. 11014587, sorting code 40-16-11. 

2. For the USA only: please make your cheque/money order payable to Elektor Publishers Ltd., Bank of America, c/o File No. 1504, 
1000 W. Temple, Los Angeles, Cal. 90074, A/C no. 12350-04207 Prices include post & packing, surface mail. If air mail, please 


add $ 1.50. 
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NEW 


E98: JUNE 1983 


RTTY decoder 83044 3.30 
Maestro (part 2) 83051-2. 15.75 
energy meter 83067 3.45 
spectrum display 
filter board 83071-1  4.— 
control board 83071-2 3.85 


display board 83071-3. 3.75 


simple function 


generator (E33,E38) 9453-F 3.15 6.25 
Elektor Artist (E85) 82014-F 2.60 5.25 
precision power 

supply (E92) 82178-F 2.35 4.75 

| Prelude (E94... E96) 83022-F 4.20 8.50 


7-day timer/controller 83041-F 12.45 25.— 
front panel including 
membrane switches 

Maestro 83051-F 4.65 9.25 


cassette with uP programs 


uP TV games: 
15 programs: jackpot, 

reversie, amazone, ESS 007 5.25 10.50 
code breaker, etc. 


uP TV games: 
15 programs: invaders, 

fishing, maze adventure, ESS 009 6.55 13.— 
memory, pontoon, nim, 

etc. 


uP TV games: 

15 programs: aliens, 

flipper, helicopter, pilot, ESS 010 6.55 13.— 
basketball, hangman etc. 


ORDERING INFORMATION Payment must be in advance. 


1. For UK and all countries except the USA: payment, incl. £ 0.50 postage and packing direct to Elektor Publishers Ltd., or via bank 
transfer to The Midland Bank Ltd., Canterbury, A/C no. 11014587, sorting code 40-16-11. 
2. For the USA only: please make your cheque/money order payable to Elektor Publishers Ltd., Bank of America, c/o File No. 1504, 


1000 W. Temple, Los Angeles, Cal. 90074, A/C no. 12350-04207 Prices include post & packing, surface mail. If air mail, please 
add $ 1.50. 
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Classified ads 


CONDITIONS OF ACCEPTANCE OF CLASSIFIED ADVERTISEMENTS . 


1. Advertisements are accepted subject 
to the conditions appearing on our cur- 
rent rate card and on the express under- 
standing that the Advertiser warrants 
that the advertisement does not contra- 
vene any Act of Parliament nor is it an 
infringement of the British Code of 
Advertising Practice. 


2. The Publishers reserve the right to 
refuse or withdraw any advertisement. 


3. Although every care is taken, the 
Publishers shall not be liable for clerical 
or printer’s errors or their consequences. 


MAKE YOUR OWN PRINTED CIRCUITS 


Etch Resist Transfers — Starter Pack (5 sheets, lines, 
pads, |.C. pads) £2.50. Large range of single sheets in 
stock at 50p per sheet. 

Master Positive Transparencies from P.C. layouts in ma- 
gazines by simple photographic process. 2 sheets nega- 
tive paper, 2 sheets positive film (A4) £2.25. Photo- 


resist spray (200 mi) £3.90 ( p+p65p). Drafting film 
(A4) 25. Precision Grids (A4) 65p. 

22p stamp for lists and information. P&P 50p per order 
plus extra where indicated. 


4. The Advertiser’s full name and 
address must accompany each advertise- 
ment submitted. 


The prepaid rate for Classified Ad- 
vertisements is 25 pence per word 
(minimum 12 words). Semi-display set- 
ting £6.50 per single column centimetre 
(minimum 2.5 cms.). All cheques, postal 
orders, etc. to be made payable to 
Elektor Publishers Ltd. Treasury notes 
should always be sent by registered post. 
Advertisements, together with remit- 
tance, should be sent to the Classified 
Advertisement Manager, Elektor Pub- 
lishers Ltd., 10 Longport, Canterbury, 
Kent CT1 1PE. 


ULTRA-VIOLET EXPOSURE UNITS: 
Print your own photo-etch PCBs and enjoy 
the freedom of being able to change your 
circuits without ruining hours of artwork. 
UV-300 Unit 

(240x150 mm/2x 8watt) — £ 35.00 + VAT; 
UV-800 Unit 

(240x350 mm/4x1 5watt) — £ 85.00 + VAT; 
The UV-800 is controlled by ZN 1034 
precision timer. Prices include UK postage. 
Available direct from the manufacturers: 


ELECTRONIC ASSISTANCE LTD., 
Unit 1, Brynberth Industrial Estate, 
Rhayader, LD6 5EN, (Tel: 0597-810711). 


P.K.G. ELECTRONICS 
OAK LODGE, TANSLEY, DERBYSHIRE. 


D.R.& JI.G. TAYLOR 


24 Beckenshaw Gardens, Woodmansterne, 
Banstead, Surrey SM7 3NB, Tel. 073 73 54474 


PROJECTS 
RS 232C Compatible Acoustic 


Telephone Modem .............. 83011 £ 54.99 
LOR Sere ree Se Ne ene Ie cnr 9823 £ 15.00 
loniser Case... 2446s ee ee ee £ 8.00 
Humidity Sensor ................ 81567 £ 15.00 
Pest: Pestet cis. dutevn © 4) os 2 ones SD sean 80130. £ 6.00 
Disco Light Controller. ............ 81155 £ 19.83 


Elektor, Boards, Books & Software 
Test Equipment, CB and accessories — send s.a.e. for details 
MESS1OO0! Chiptisn i.e hater cet tees ots: Ges 


Wagner Base) i5.- 9. 2 <c2esis behest errata Ags ane eee £ 152.41 
Wagner Mobilin.. & Acces ea ntest dbo eas: cote Aska: ee wd £ 62.71 


Compact 40) 624, 295 Sor Ae eae? Be a a ee ae £ 35.00 
Aerials - Mobile: Machi1...............0. £ 6.69 
PANDA AIT Ue ce eee eat pe Sa ak edb £ 22.85 

Base: G-Force =. 32sec ee ee 2 £ 13.38 
Wot:Polent: cd.uc-etees le eo ats £ 9.82 


SWR Meters: PANI420) «occas, nena eis eee ot £ 10.02 
AltaiSWR1-A ..........2... £ 9.57 
Power Supply 3-5A ...............-..4. £ 14.21 


Other Elektor Kits stocked, write or phone to check availability. 
N.B. Power supplies & Cases not normally supplied with kits. 
All above price include VAT, Postage and Packing. 


40p for reprint of Elektor Projects 
35p for 82021 Circuit Modifications only 
Allow 28 days for delivery. 
Hours of Business Mon. - Frid. 9.30 to 5.30 
Payment with order, cheque/P.O. only to 
D.R. & J.G. Taylor No 2 Business A/C 


——~ 6-82 


advertisement 


advertisers __ 
index 


Absonglen td .5 esse ee oe 6-16 
Ambit International ........... 6-63 
Akhter Instruments ........... 6-13 
Beckman Instruments .......... 6-09 
BICC-Were) co x Aho en Se pe alan 6-19 
Bi-Pak. S20 es oon cee eke 6-75 
BK Electronics’ =. s0a 5 es ees 6-71 
Bradley Marshall ............. 6-73 
Sat RuiBrewsten 20 sos.8 ates oe es 6-66 
Cambridge Learning ........... 6-20 
Gentempis «105 och cons a 6-64 
Computer Marketplace ......... 6-69 
Comtech Electronics........... 6-12 
Cricklewood Electronics. .... 6-10/6-11 
Dataman Designs............. 6-83 
Electroni-kit: 22253. 2 sien eae ome 6-20 
Electronize Design ...........0. 6-65 
IEWTIOS 4.5.0 %e.0, deere, chee tye oe eter an 6-66 
Flight Electronics ..........20. 6-17 
Hemmings Electronics .......... 6-68 
House of Instruments .......... 6-19 
Kéytronics) 2634-5 cic 2 wae gee 6-72 
Maplin: iasts.aterccea steele awerenret nme 6-84 
RISCORMID 2). cdc $4 ook es ee es Gems 6-66 
DR: & JG. Taylor 5. 0s bbe ee 6-82 
Technomatic ........... 6-02/6-05 
TK: Electronics... a.s.s064.40 006 0s 6-18 
Velleman U.K. .........00005 6-15 
Watford Electronics ....... 6-06/6-07 


FANTASTIC OFFER. 150 assorted top 
specification IC’s in manufacturer’s tubes 
plus 10 red LED’s and 2 optoisolator IC’s 
(worth £ 2.50 alone) plus 48 page Catalogue 
no. 20 packed with thousands of bargains 
for those with electronic and mechanical 
interest. 

Price £6.00 including VAT and U.K. 
postage. 

J.A. CREW & CO., SPINNEY LANE, 
ASPLEY GUISE, 

MILTON KEYNES MK17 8JT. 


PARAPHYSICS JOURNAL (Russian trans- 
lations). Psychotronics, Kirlianography, heli- 
phonic music, telekinetics. Computer 
Software. S.A.E. 4x9’’ to PARALAB, 
DOWNTON, WILTS. 


AE 


BURGLAR ALARMS with 
LOWEST DIY PUBLISHED PRICES 


PHONE OR WRITE 
FOR YOUR COPY 


051-523 8440 
AD ELECTRONICS __. 


217 WARBRECK MOOR === 


AINTREE, LIVERPOOL 9 OHU 


is an alternative to AUTOMATIC TEST EQUIPMENT which can be very expensive. 
MICRODOCTOR is perfectly adequate for diagnosing faults in microprocessor boards 
or computers in the REPAIR SHOP or on the PRODUCTION LINE. Reports are PRINTED 
on the integral thermal primer. Tests supported are CHECKSUM, RAMTEST, WAIT, 
READ. WRITE, 1/0 READ, |/O WRITE, DUMP IN HEX, DUMP IN ASCII, TEST DATA 
LINES (for shorts between data, address and rails), SEARCH (for two specified bytes), 
MAP (print a memory map of ROM, RAM, |/O and EMPTY SPACE). Supports both 
multiplexed and non-multiplexed address/data. Standard software will also 
DISASSEMBLE in Z80 mnemonics — other disassemblers cost extra. Programs for 
board-testing can be written in MINUTES — and retained for MONTHS even if the 
power is switched off (CMOS RAM is backed-up with rechargeable battery). Capacity is 
15 different programs of 12 tests each. Included are two PROBE CONFIGURATION 
CARDS (One Z80, other uncommitted), PROBE with 24 inch cable and 40-pin DIL plug 
— and POWER SUPPLY. 
OPTIONAL EXTRAS . 

6502 Disassembler Card 
6800 Disassembler Card......... : fn Racine Se 
8085 Disassembler Card..................-. iis Phdh cakcaiagerg oid DOO 


. £35.00 


Clip-over PROBE (only needed if £35.00 
Thermal Paper (10 Rolls) .......... 26.0. c ec e eee ee eeeeen ete ene eens £9.00 
Spare configuration cards ......0 2.66... e eee ee cece ee . £6.50 


Dataman Designs Retrofit for TAZO8O 


Gives R.S. 232 output facility for printed STATE and TIMING diagrams. Also 
DISASSEMBLES in Z.80, 6502 or 6800 mnemonics on-screen or to printer. 


£295.00 
Olivetti lypeunriter terfaces 


for ET121 and ET221 machines which permit the typewriter to be used as a DAIS» 
WHEEL PRINTER for computers implementing the RS232, IEEE 488 (PET) or 
CENTRONICS PARALLEL busses, almost all computers in fact. Great for word 
processing and letter-writing! Same price, fitting free if requested (you pay carriage on 


typewriter if we fit). £195.00 


Uttra Violet Eprom Erasers from £33.00 


uses the MOST POWERFUL LANGUAGE OF ALL — direct ASSEMBLER MNEMONICS. 
MENTA has VISUAL AIDS to program development which the big systems lack: a TV 
display of PROGRAM, REGISTERS and STACK, single-step operation (watch the cursor 
move from instruction to instruction, see the register-contents change, observe stack 
operations, etc.) BUGS can be fixed immediately without reassembling. Full speed 
operation is supported too — with or without BREAKPOINTS. Designed originally for 
the Schools’ Council to teach microprocessing. MENTA is acomplex CONTROLLER in 
its own right, like any other Z80 system, with practical, commercial applications in 
ROBOTICS. Features include CASSETTE INTERFACE, ASSEMBLER’ EDITOR, serial 
DISASSEMBLER. 

24 bits of 1/0 — also TV FLYLEAD, POWER SUPPLY and COMPREHENSIVE MANUAL 
with SOURCE- CODE LISTING 
MODULES AVAILABLE 

Universal Input/Output Device...... 
Analogue to Digital Converter ... 
Digital to Analogue Converter .. , 
D.C. Motor and Current Buffer............ Gb Bos pentane’ tg 
Switching Input Module Analogue/Digital ............ Sec alesse 
Pupil Reader..................... hartcuatiee é 

Teacher's Guide ‘ 


.... £21.00 

.. £18.00 
.. £14.00 
.. £12.00 
£10.00 
... £3.00 

.. £2.50 


SOFTY has functions equal, at least, to equipment which sells for over £500. SOFTY 
EMULATES AND PROGRAMS 2716, 2732, 2532 EPROMS. (The type is selected by a 
personality switch. SOFTY will copy any of these EPROMS to any other). SOFTY has a 
HEX KEYPAD, a fast CASSETTE INTERFACE, a MEMORY MAP TV DISPLAY with 
powerful editing — such as INSERT, DELETE, SHIFT-BLOCK and many other facilities — 
too many to list here. RS232 SERIAL and CENTRONICS PARALLEL routines for INPUT 
and OUTPUT are standard. The price includes TV FLYLEAD, POWER SUPPLY and ROM 
EMULATOR CABLE WITH 24 PIN DIL PLUG. SOFTY is used as a DEVELOPMENT 
SYSTEM for new products or just as a STAND-ALONE EPROM PROGRAMMER. 


Send now for an appli- 
cation form — then buy it 
with MAPCARD. 

MAPCARD gives you 
real spending power — up 
to 24 times your monthly 
payments — instantly! 


Sole UK Agents GREAT PROJECTS 


for Heathkit 


NOW THE world-famous Heath- ; 
kit range of superb electronic kits 
is available from Maplin — the 
newly appointed exclusive UK 
Kits range from a 
simple clock for beginners to a 
unique Robot (see pic) with which 


distributor. 


you can learn about robotics. 


There is a range of training 
courses covering electronics and 
computing topics, many contain- 
For 
full details, pick up a copy of the 
latest Maplin magazine or write 
for a free copy of our Heathkit 
Order As XH62S. 


ing constructional projects. 


catalogue. 


FULL DETAILS in our project 
books. Price 70p each. 

In Book 1 (XA01B) 120W rms 
MOSFET Combo-Amplifier ¢ 
Universal Timer with 18 program 
times and 4 outputs @ Tempera- 
ture Gauge @ Six Vero Projects. 

In Book 2 (XA02C) Home 
Security System © Train Control- 
ler for 14 trains on one circuit @ 
Stopwatch with multiple modes 
© Miles-per-Gallon Meter. 

In Book 3 (XA03D) ZX81 Key- 
board with electronics @ Stereo 
25W MOSFET Amplifier @ Dop- 
pler Radar Intruder Detector @ 
Remote Control for Train Con- 
troller. 

In Book 4 (XA04E) Telephone 
Exchange for 16 extensions © 
Frequency Counter 10Hz to 


Maplin’s Fantastic Projects 


600MHz © Ultrasonic Intruder 
Detector @ I/O Port for ZX81 
© Car Burglar Alarm @ Remote 
Control for 25W Stereo Amp. 

In Book 5 (XA05F) Modem to 
European standard @ 100W 240V 
AC Inverter © Sounds Generator 
for ZX81 © Central Heating 
Controller @ Panic Button for 
Home Security System @ Model 
Train Projects @ Timer for Ex- 
ternal Sounder. 

In Book 6 (XA06G) Speech 
Synthesiser for ZX81 & VIC 206 


FROM E&MM 


OUR NEW book ‘‘Best of E&XMM 


Projects Vol. 1” brings together 21 
fascinating and novel projects from 
E&MM’s first year. 

Projects include Harmony Gen- 
erator, Guitar Tuner, Hexadrum, 
Syntom, Auto Swell, Partylite, Car 
Aerial Booster, MOS-FET Amp and 
other musical, hi-fi and car projects. 
ORDER AS XHO6IR. PRICE £1. 


Module to Bridge two of our 
MOSFET Amps to make a 350W 
Amp ® ZX81 Sound on yourTVe 
Scratch Filter © Damp Meter @ 
Four Simple Projects. 

In Book 7 (XA07H) *Modem 

Interface for ZX81/VIC20 @ Digi- 
tal Enlarger Timer/Controller @ 
DXers Audio Processor © Sweep 
Oscillator @ Minilab Power 
Supply @ Electronic Lock @ and 
others. 
*Projects for Book 7 were in an 
advanced state at the time of 
writing, but contents may change 
prior to publication (due 14th May 
1983). 


56790013 
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Compute! 
Shopping 
Arrives | 


AS FROM June Ist you ca 
place orders directly with ov 
computer from your person 
computer. The computer sho] 
ping revolution has arrived! T 
communicate, you'll need | 
modem (our RS232 compatibi 
modem kit is LW99H _ pric 
£39.95) and an interface (ou 
ZX81 interface LK08J_ pric 
£24.95 is available already wit 
many more for most popula 
micros coming soon). 

Just dial us up on 0702 55294 
and you'll be able to interrogat 
our stock file then place you 
order, type in your credit car 
number and a few minutes afte 
you hang up your order will prir 
out in our warehouse ready ite 
packing. And all without sayin| 
a word. 
Try out the future way a 
shopping now! You'll see im 
mediately what stock we’ve go 
available and you'll discover hoy 
easy it is to ensure your order i 
exactly right. And you'll se’ 
precisely what the current price il 
for each item and what tota 
amount will be charged to youl 
credit card. It all helps to mak’ 
buying easier. So give us 
ring now! 


25W Stereo 
MOSFET Amplifier 


*Over 26W/channel into 82 at 
1kHz both channels driven. 

*Frequency. response 20Hz to 
40kHz + IdB. 

* Low distortion, low noise and 
high reliability power MOSFET 
output stage. 

* Extremely easy to build. Almost 
everything fits on main pcb, 
cutting interwiring to just 7 


POST THIS COUPON NOW! 
Please send me a copy of your 
1983 catalogue. I enclose £1.50 


(inc. P&P). If 1am not completely 
satisfied I may return the cata- 
logue to you and have my money 
refunded. If you live outside the 
UK send £1.90 or 10 International 
Reply Coupons. 


wires (plus toroidal transformer 
and mains lead terminations). 
*Complete kit contains every- 
thing you need including pre- 
drilled and printed chassis and 
wooden cabinet. 
Full details in Projects Book 3. 
Price 70p (XA03D). Complete kit 
only £55.20 incl. VAT and car- 
riage (LW7IN). 


EASY-TO-BUILD, superb specifica- 
tion. Comparable with organs selling 
for up to £1000. 

Full construction details in our 
book (XHS55K). Price £2.50. Com- 
plete kits available. Electronics 
(XY91Y) £299.95*. Cabinet (XY93B) 
£99.50*. Demo cassette (XX43W) 


*Carriage extra 


£1.99. 


MATINEE ORGAN, 


Maplin’s New 
1983 catalogue 


Over 390 pages 
packed with 
data and pic- 
tures and all 
completely 
revised and in- 
cluding over 
1000 new items. 
On sale in all 


branches. of 
WH SMITH. Price £1.25. 


MAPLIN ELECTRONIC SUP. 
PLIES LIMITED, P.O. Box 3! 
Rayleigh, Essex SS6 8LR. Tele- 
phone: Sales (0702) 552911 
General (0702) 554155. | 
Shops at: 159 King St., Ham- 
mersmith, London W6. Tel: 01-748 
0926. 284 London Rd., Westcliff- 
on-Sea, Essex. Tel: (0702) 554000. 
Lynton Square, Perry Barr, Birm- 
ingham. Tel: (021) 356 7292. 
Shops closed Mondays. 
All prices include VAT & carriage. 


Please add 50p handling charge to 
orders under £5 total value. | 


